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PREFACE  TO  SECOND  EDITION 


Although  it  was  necessary  to  reprint  the  first  edition  of  this 
book  shortly  after  publication,  the  second  edition  has  been  pur- 
posely delayed  until  sufficient  time  had  elapsed  for  a  thorough 
revision. 

Fifty-seven  pages  of  text  have  been  added,  forty-seven  new 
illustrations  have  been  introduced,  and  thirty  of  the  old  illustra- 
tions have  been  replaced.  The  literature  has  been  carefully 
reviewed. 

In  the  new  matter  added  to  the  text  throughout  the  book  the 
author  has  endeavored  to  keep  abreast  of  progress  but  to  intro- 
duce only  what  promises  or  has  been  demonstrated  to  be  of  per- 
manent value. 

August,  1905. 
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PREFACE 


This  book  on  the  diseases  of  women  has  been  prepared  as  a 
companion  volume  to  the  author's  "Text-book  of  Obstetrics,"  the 
two  volumes  covering  the  whole  subject  of  gynecology.  It  is  based 
on  an  experience  of  over  twenty  years. 

The  illustrations  are  mainly  original,  for  the  most  part  from 
the  author's  serv^ice  in  the  Howard  Hospital,  of  Philadelphia.  The 
others  are  properly  credited.  The  photomicrographs  were  pre- 
pared by  Drs.  J.  C.  Hirst  and  McConnell.  The  section  on  anes- 
thetics is  written  by  Dr.  B.  F.  Roller,  the  author's  anesthetizes 

A  special  effort  has  been  made  to  describe  the  palliative  treat- 
ment of  diseases  of  women  and  such  curative  treatment  as  can  be 
carried  out  by  the  general  physician.  A  separate  section  has  been 
devoted  to  the  detailed  description  of  modern  operative  technic. 

The  anatomical,  rather  than  the  pathological,  classification  of 
diseases  of  women  has  been  adopted,  as  in  the  author's  judgment 
the  most  logical  and  convenient. 

The  aim  of  the  work  is  to  present  a  concise  description  of  all 
the  diseases  peculiar  to  women,  with  especial  attention  to  diagnosis 
and  treatment,  adapted  to  the  needs  of  the  medical  student,  the 
general  physician,  and  the  specialist. 

1 82 1  Spruce  Street. 
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PART  I. 

THE  GYNECOLOGICAL  EXAMINATION;  LOCAL 

TREATMENT. 

In  eliciting  the  symptoms  of  a  disease  peculiar  to  women,  the 
subjective  and  the  objective  symptoms  should  be  investigated. 
The  former,  experienced  by  the  woman,  must  be  communicated 
by  her;  the  latter  are  determined  by  the  senses  of  the  examining 
physician,  usually  by  inspection  and  palpation. 

The  subjective  symptoms  are  obtained  by  questioning  the 
patient.  Obviously,  too  much  importance  must  not  be  attached 
to  them.  The  woman  mav  not  have  accurately  observed  her 
condition;  she  may  misinterpret  what  she  feels;  she  may  be 
neurasthenic  or  hysterical,  and  therefore  may  exaggerate  or  simu- 
late symptoms.^  She  may  purposely  give  a  false  history,  or  she 
may  be  incapable  of  making  a  statement  if  she  is  drunk, 
delirious,  unconscious,  or  insane.  The  subjective  symptoms, 
however,  possess  a  certain  value,  and  should  always  be  ascer- 
tained if  possible.  Time  is  saved  and  errors  of  omission  are 
avoided  by  a  routine  series  of  questions  in  regular  order.  Thus, 
the  patient*s  age  and  social  state;  any  important  diseases  or  acci- 
dents in  her  past  life;  a  hereditar\'  tendency  to  cancer  or  tuber- 
culosis; the  number  of  children  or  miscarriages,  if  any;  difficulty 
in  the  labors  or  afterward. 

Menstruation. — The  age  at  which  it  first  appeared;  the  inter- 
vals between  the  periods;  the  duration  of  the  flow;  its  character 
and  quantity.  Are  clots  passed?  Has  the  discharge  a  foul 
odor?  Is  there  intermenstrual  bleeding?  Has  the  menopause 
occurred?  If  so,  when;  and  has  there  been  any  bloody  dis- 
charge since  ? 

Leukorrhea. — If  there  is  a  mucopurulent  discharge,  what  are 
its  exact  character  and  quantity  ?  Is  it  constant  ?  Has  it  a  foul 
odor?     Does  it  appear  midway  between  the  periods? 

Pain  is  next  inquired  for;  its  situation  and  character;  whether 
it  is  influenced  by  menstruation;  if  it  is  worse  before,  during, 
or  after  the  flow.     Is  it  affected  by  a  sudden  jolt  or  jar,  or  by 

*  One  of  my  patients  put  the  fur  of  a  cat  in  her  urine;  another  wrapped  tresses 
of  her  own  hair  around  the  fecal  masses  she  defecated,  suggesting  the  communica- 
tion of  a  dermoid  cyst  with  the  bladder  and  bowel. 
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coitus?  Does  it  occur  midway  between  the  periods  ("Mittel- 
schmerz  "}  ? 

Backache  should  be  asked  about  separately.  Is  it  worse  on 
exertion  or  on  first  arising  in  the  morning?  Is  it  affected  by 
mental  effort  ?  Is  its  situation  the  small  of  the  back  or  the  very 
end  of  the  spine  ? 

When  the  patient  stands  erect,  is  there  a  sense  of  prolapse,  or 
lack  of  support?     Is  there  an  actual  protrusion  from  the  vagina? 

Is  there  any  peculiarity  of  defecation  or  urination  ? 

Finally,  the  general  health  should  be  investigated:  loss  of 
weight,    pallor,    feeble    circulation,    headache,    localized    pains 


Fig,  1. — Characteristic  gesture  of  tulxnjvarian  pain. 

remote  from  the  sexual  organs;  sleeplessness  and  nen'ousness 
must  be  asked  about.  The  answers  to  all  these  questions  may 
suggest  further  inquiries.  It  is  often  advisable  to  inquire  into 
the  sexual  relations  of  married  women,  more  particularly  as  to 
the  means  which  may  be  taken  to  prevent  conception. 

Conclusions  of  a  certain  value  may  be  drawn  from  the 
answers  to  these  questions.  If  a  woman  has  pain  above 
Poupart's  ligaments,  worse  before  or  after  .menstruation,  and 
somewhat  relieved  during  the  flow,  she  probably  has  a  tubo- 
ovarian  inflammation,  which  is  usually  more  acutely  felt  on  the  left 
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side,  even  though  both  sides  are  equally  affected.  If  there  is 
inflammatory  disease  of  the  uterine  appendages,  there  is  usually 
an  acute  pain  in  consequence  of  a  jolt  or  jar,  as  in  a  sneeze,  and 
in  coitus.  In  describing  the  situation  of  this  pain  the  patient 
usually  makes  a  characteristic  gesture. 

If  there  is  backache,  worse  in  the  morning  and  not  aggra- 
vated by  exertion,  there  is  probably  a  strong  neurasthenic 
element  in  the  case,  or  there  may  be  rheumatism  of  the  lumbar 
muscles.  Backache  only  appearing  on  or  much  aggravated  by 
exertion  in  the  erect  posture  suggests  retroversion  of  the  uterus 
or  injury  of  the  pelvic  floor.  Pain  in  the  end  of  the  spine  should 
arouse  a  suspicion  of  neurasthenia  or  hysteria,  for  this  is  a  favorite 
seat  of  imaginary  pain;  but  it  may  indicate  coccygodynia  in  con- 
sequence of  an  injury  to  the  bone  or  its  joints. 

It  is  unwise,  however,  to  form  too  strong  a  preconceived 
opinion  from  the  subjective  symptoms  alone.  Even  an  experi- 
enced specialist,  on  making  a  physical  examination,  may  oc- 
casionally imagine  he  finds  the  signs  of  a  condition  which  really 
does  not  exist,  if  his  mind  has  been  too  firmly  preoccupied  by 
the  thought  of  some  disease  suggested  by  the  patient's  statements. 

Objective  Symptoms. — While  the  patient  is  entering  the 
office,  giving  her  history,  and  replying  to  the  physician's  questions, 
information  of  some  value  is  obtained  bv  an  observation  of  her 
appearance  and  behavior.  A  protruding  abdomen  suggests  preg- 
nancy, an  abdominal  tumor,  tympany  or  obesity.  A  slow,  cau- 
tious gait,  with  the  body  bent  forward,  the  hand  perhaps  resting 
on  the  abdomen,  an  evident  care  to  avoid  a  jolt  or  jar,  and  an 
apprehensive  expression  on  the  face  are  indicative  of  pelvic  peri- 
tonitis or  peritoneal  irritation.  The  cachexia  of  cancer,  the  in- 
tense pallor  of  anemia  from  metrorrhagia,  the  greenish-yellow 
skin  of  chlorosis,  the  sallow  complexion  of  sepsis,  the  evidence 
of  malnutrition  in  the  ]acies  ovariana,  the  shifty  glance  and 
twitching  eyelids  of  hysteria,  are  all  suggestive  and  should  be 
noted.  There  are  Unes  of  care  upon  the  face  and  a  prematurely 
aged  look  in  many  a  case  of  uterine  displacement.  The  cos- 
metic effect  of  a  uterine  suspension,  for  example,  is  often  very 
striking.  The  most  valuable  objective  symptoms,  however,  are 
appreciable  by  the  sense  of  touch. 

Palpation  of  the  pelvic  organs  in  women  is  most  often 
practised  by  a  digital  examination  of  the  vagina,  assisted  by 
counterpressure  upon  the  lower  abdomen  (combined  vaginal  and 
abdominal  examination;  bimanual  examination).  The  patient  is 
usually  placed  upon  her  back,  preferably  on  a  specially  con- 
structed table,  with  the  buttocks  projecting  slightly  beyond  its 
edge,  the  trunk  flexed  just  above  the  sacrum,  the  pelvis  shghtly 
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elevated,  the  thighs  well  flexed  upon  the  abdomen,  the  legs  upon 
the  thighs,  the  knees  widely  separated,  and  the  feet  supported 
upon  stirrups  not  too  far  apart.  This  posture  relaxes  the  ab- 
dominal muscles  and  removes  the  intestines  from  the  pelvic  cav- 


¥ig.  2. — Examining  tabic  for  oiVice  practice. 

ity.  The  lower  bowel  and  the  bladder  should  be  empty.  Corsets 
should  be  removed  and  llic  clothing  loosened  around  the  waist. 
A  sheet  is  so  arranged  about  the  patient  that  her  limbs  and  body 
are  covered  and  her  underclothing  is  concealed  from  view,  but 
ready  access  to  the  genitalia  by  touch  and  sight  is  permitted. 


Pig.  3, — Office  sterilizer  for  instruments.     The  water  is  kept  boiling  during  the 

office  hour. 


If  a  suitable  table  is  not  at  hand,  the  patient  may  be  arranged 
across  a  bed  with  the  feet  supported  on  chairs. 

The  physician  cleanses  his  left  hand  and  anoints  the  first  two 
fingers  with  an  unguent.    The  best  for  the  purpose  is  composed 


Palpation 


Fig.  4.— IiislnmunN  liiiil  cjiu  f.ir  rmuim>  ollici-  work:  A  Sims',  sk.lclon, 
GoodL'li,  and  Collin's  speculum;  a  rc|iosilor,  uterine  siitind,  Emmet's  curclnicnt 
fiinT[»,  Tlliimas'  ;i|iiiHiunir.  :i  t^lm-W  Icnai  oluiii,  anil  two  (IrcssinR  (orrc-jis  of 
dillimil  Icnfttha.  llii-  iii>lri]nu'nts  Imvc  Ixi'ii  boiltil,  iiTe  laid  on  a  i-l.-an  Ume) 
upon  B  ^lus^tnji  (able  and  i-nvi-rcil  with  anollii^  towel  no  thai  th<-y  ihall  niit  alarm 
iSi- iialicnl.  If  Oil'  tini[HT:iiun,-  oJ  the  cvamininH  mum  is  ovir  70",  as  it  .-.hould 
!«.■,  the  instruments  n>id  n.il  U-  warim-.!  Ix-fi-rr  inti.iduiti.m  into  the  vagina.  If 
the  roiiTn  is  ciiM,  they  shnuld  In-  momentarily  dipjied  in  tlir  uuter  iKiilinj;  in  ihc 
sli-ritiziT.  Inimciliatt-ly  ufltr  usi:  Ihiy  arc  uoshtd,  Uiikil  again,  drii-il,  anil  laid 
out  as  before. 
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of  glycerin  and  Iceland  moss,  scented  with  oil  of  roses,'  If 
there  is  leukorrhea,  a  foul  discharge,  a  suspicion  of  gonorrhea  or 
sj-philis,  a  short  rubber  glove  without  a  gauntlet  should  be  worn. 
The  forefinger  approaches  the  \-ulvar  orifice  in  such  a  manner  that 
it  first  comes  in  contact  with  the  posterior  commissure,  which 
is  pushed  backward  toward  the  sacrum  as  the  finger  enters 
the  vagina.  Unless  care  is  exercised  about  this  point,  the  ves- 
tibule and  the  region  around  the  clitoris,  the  most  sensitive  por- 
tions of  the  external  genitalia,  may  be  first  touched  before  the 
vaginal  orifice  is  found,  causing  the  patient  unnecessary-  pain.  In 
inserting  the  finger  into  the  vagina 
il  should  be  remembered  that  the 

*  canal  runs  backward  toward  the 

sacrum,  and  not  upward  in  the 
axis  of  the  trunk.  As  soon  as 
the  cervix  is  located,  pressure  is 
made  uixin  the  lower  alxlomen 
with  the  fingers  of  the  free  hand 
to  locate  the  fundus  uteri  and  to 
press  it  downward  toward  the 
finger  in  the  vagina,  until  the 
corpus  uteri  is  raught  between 
the  fingers  of  the  hand  above  and 
the  finger  in  the  vagina,  which 
lius  bt-en  shifted  from  the  cervix, 
against  wliich  its  palmar  surface 
first  rested,  to  the  anterior  vagi- 
nal vault.  In  this  way  the  posi- 
tion, size,  shape,  consistency,  and 
mobility  of  the  uterus  are  deter- 
mined. To  palpate  the  append- 
ages on  the  left  side,  the  middle 

~ ^     finger  of  the  left  hand  is  inserted 

alongside  the  forefinger,  because 
thus  a  half  inch  in  length  is 
gained,  the  third  and  little  fingers 
are  flexed  in  the  palm  of  the  hand,  the  thumb  is  extended,  and  the 
hand  is  scmi-supinalcd.  The  extendefl  fingers  of  the  right  hand 
are  placed  with  their  tips  in  a  line  above  Poupart's  ligament,  and 
perpendicular  to  it,  well  outward  toward  the  anterior  spine  of  the 
ilium,  with  tlie  ])almar  surfaces  of  the  fingers  directed  downward 
and  inward.     This  hand  is  semi-pronated.     Pressure  is  exerted 

'  -^  glycerin  jelly,  a  jelly  of  cucumbcre  and  hydraslis,  a  Ihiclc  mucilaRC  of  quince 
jecds,  or  jilain  glycerin  ate  all  preferable  to  petrolatum,  nhich  stains  linen  anc] 
clothing. 


l-'ig.  7. — Introduction  of  tbi-  fiiri'lingtr  in  a  vaginal  I'xaniinjilion,  by  rclracling  the 
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by  the  external  hand  downward  and  inward,  until  the  ovary  is 
caught  between  the  external  and  internal  fingers,  and  the  tube 
can  be  rolled  between  tfiem.  To  examine  the  appendages  on  the 
right  side,  the  first  two  fingers  of  the  right  hand  must  be  inserted 
in  the  vagina  and  the  fingers  of  the  left  hand  are  used  externally. 
It  is  sometimes  helpful  to  pull  the  uterus  down  by  a  single  or 
double  tenaculum  in  order  to  palpate  it  and  its  appendages,  but 
in  the  vast  majority  of  cases  more  can  be  accomplished  by  pres- 
sure from  above  than  by  traction  from  below,  and  every  one 


Fig.  g.-Iii 


of  the  left  lube  and  ovary. 


should  aim  to  dispense  with  the  tenaculum  in  a  combined  exam- 
ination, for  it  causes  unnecessary  traumatbm  and  may  be  respon- 
sible for  infection. 

As  the  woman  lies  upon  her  back  it  is  usually  advisable  to 
follow  the  vaginal  by  a  rectal  examination.  The  forefinger,  pro- 
tected by  a  ihin  rubber  finger-cot,  is  well  anointed  and  is  passed 
into  the  rectum  its  full  length.  Pressure  is  made  above  the  pubis 
by  the  free  hand,  as  in  a  combined  vaginal  and  abdominal  exam- 
ination.    To  palpate  the  uterine  appendages,  the  left  forefinger  is 
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used  for  the  left  side  of  the  pelvis,  the  right  forefinger  for  the 
right  side,  counterpressure  being  made  in  the  iliac  regions,  as 
already  described.  Very  rarely  it  may  be  desirable  to  make  a 
combined  rectal,  vaginal,  and  abdominal  examination,  which  is 
accomplished  by  inserting  the  forefinger  of  the  left  hand  in  the 
rectum,  the  thumb  in  the  vagina,  and  by  making  pressure  with 
the  free  hand  on  the  lower  abdomen.  The  cervix  and  lower 
uterine  segment  can  then  be  grasped  between  the  thumb  and  the 
forefinger. 


It  is  sometimes  necessary  to  examine  a  patient  in  the  erect 
posture — for  example,  to  determine  the  degree  of  prolapsus  uteri. 
For  this  purpose  the  woman's  skirts  are  raised  above  her  waist 
and  are  pinned  behind  or  are  removed.  A  sheet  is  pinned 
around  her  waist,  draped  so  thai  it  falls  to  the  ground,  and  the 
two  edges  overlap  in  front  six  to  twelve  inches.  The  patient 
stands  with  her  legs  apart.  The  examiner  kneels  on  his  right 
knee,  facing  the  patienl;  the  left  hand  is  inserted  under  the  sheet, 
through  the  opening  in  the  front,  and  the  forefinger  is  passed 
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into  the  vagina,   the  physician's  elbow  being  supported  by  his 
knee. 

Palpation  of  the  abdomen  should  constitute  a  part  of  every 
routine  examination.  Tumors  or  other  abnormalities  may  thus 
be  detected  which  might  not  be  appreciable  in  a  vaginal  or  a 
combined  examination.  Abnormal  mobility  of  the  kidneys  is 
overlooked  in  a  considerable  proportion  of  women  if  abdominal 
palpation  is  omitted. 

The  patient  is  prepared  for  abdominal  palpation  by  removing 

■  the  corsets,  loosening  the  skirts  and  the  underclothing  about  the 

waist,  and  exposing  the  skin  from   the  sternum  to  the  pubis. 

The  woman  lies  flat  upon  her  back,  with  the  knees  slightly  elei^at- 

ed  and  the  feet  supported.     The  examiner  stands  beside  her  and 


with  outstretched  hands  makes  pressure  at  first  lightly,  then  more 
deeply  from  the  flanks  toward  the  median  line,  and  from  top  to 
bottom  of  the  abdomen.  Deep  pressure  with  the  finger-tips  may 
be  needed  in  certain  areas.  The  contour  of  an  abdominal  tumor 
may  be  determined  by  grasping  it  as  one  grasps  the  fundus  uteri 
in  Credo's  method  of  expressing  the  placenta.  By  approximat- 
ing the  finger-lips  from  without  inward  and  at  the  same  time  mak- 
ing deep  pressure  the  abdominal  walls  are  lifted  away  from  the 
abdominal  contents.  In  this  way  mere  obesity  is  differentiated 
from  an  intra-abdominal  tumor. 

To  palpate  the  kidneys  the  patient  should  be  made  to  sit  bolt 
upright,  upon  the  examining  table,  with  the  abdomen  freely  ex- 


Palpation  of  the  Abdomen 
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p>osed,  the  back  and  head  supported,  the  arms  hanging  loosely 
by  her  side,  and  all  the  muscles  as  relaxed  as  possible.  The 
examiner,  standing  beside  her,  places  one  hand  on  the  lumbar 
region  and  slips  the  fingers  of  the  other  under  the  Boating  ribs  in 
front.  In  this  manner  the  kidney  is  caught  between  the  two 
hands  and  its  mobility  can  easily  be  tested.  Another  posture 
frequently  used  for  palpation  of  the  kidneys  is  assumed  by  the 
patient,  seated,  leaning  forward,  with  the  upper  portion  of  her 
trunk  supported  by  a  nurse.  The  examination  of  the  kidney  in 
the  erect  posture  with  flexed  trunk,  in  the  knee-elbow  and  in 
the  Sims'  position  is  described  under  the  head  of  Floating  Kidney. 


Fig.  ij.— TcsliriB  Ihi-  thii  kncss  of  tht  alxior 


A  satisfactory  pelvic  and  abdominal  palpation  may  be  impos- 
sible without  anesthesia.  In  an  unmarried  woman  anesthet- 
ization should  always  be  insisted  upon  unless  she  has  been 
examined  and  perhaps  treated  before.  If  the  patient  is  a  young 
girl,  it  is  belter  to  keep  her  in  ignorance  of  what  is  to  be  done, 
and,  if  possible,  the  vaginal  should  be  replaced  by  a  rectal  exam- 
ination. If  there  is  uncontrollable  rigidity  of  the  abdominal  and 
pelvic  muscles,  hypersensilivcncss  of  ihe  genital  region,  or  if  for 
any  cause  the  examination  is  difficult  and  ihc  result  is  noi  per- 
fectly clear,  a  physician  should  refuse  to  give  his  opinion  of  the 
case  until  an  examination  under  anesthesia  is  permitted.     The 
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best  anesthetic  for  the  purpose  is  chlorofonn.  It  secures  perfect 
relaxation  quickly,  and  does  not,  as  a  rule,  nauseate  the  patient, 
used  in  the  small  quantities  and  for  the  short  time  required. 
Ether  is  too  slow  in  its  action  and  causes  too  much  nausea. 
Nitrous  oxid  gas  does  not  relax  the  muscles  enough.  Ethj'l 
bromid  is  too  dangerous  and  ethyl  chlorid  has  the  disadvantages 


t,  leans  fonvard 


that  the  stage  of  excitement  i.*;  sometimes  exaggerated,  the  muscular 
relaxation  is  not  sufficient  and  the  nausea  afterward  is  often  extreme. 
Inspection  of  the  Pelvic  Organs  and  of  the  Abdomen. ^ — As  the 
patient  is  arranged  for  a  digital  examination  of  the  vagina,  her 
vulva  is  exposed  lo  view  and  should  be  inspected  before  the 
physician  inserts  his  finger.  The  entrance  of  the  vagina  and  the 
vestibule  are  exix)sed  by  separaiing  the  labia  majnra  with  the 
thumbs  or  forefingers.     The  vagina  itself,  its  vault,  and  the  cervix 
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uteri  are  exposed  by  the  use  of  a  bivalve  or  a  duck-bill  (Sims') 
speculum.  The  former  is  the  more  useful  instrument  of  the  two. 
The  Collin's,  Goodell's,  and  the  skeleton  are  the  most  convenient 
models.  Two  sizes  must  be  provided,  for  multiparous  and  nuUip- 
arous  women. 

To  introduce  a  bivalve  speculum,  the  instrument  is  grasped 
in  the  fingers  of  the  right  hand,  near  the  junction  of  the  blades, 
which   are   held   close   together.      The   tips   of   the   blades  are 


Fig-  H- 

dipped  in  a  jar  of  unguent.  The  forefinger  of  the  left  hand 
is  inserted  in  the  vagina  to  locate  the  cen'ix  and  to  indicate  the 
direction  of  the  vaginal  canal.  As  the  finger  is  withdrawn  the 
right  labium  majus  is  pushed  to  one  side  and  the  vaginal  entrance 
is  thus  made  to  gape.  The  speculum  is  now  inserted  with  the 
long  axis  of  the  blades  corresponding  with  the  direction  of  the 
vagina — namely,  backward  toward  the  sacrum,  rather  than  upward 
in  the  line  of  the  trunk;  the  tips  are  turned  so  that  their  long  axis 
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corresponds  with  the  long  axis  of  the  vulvar  orifice,  and  the  screw 
is  directed  downward  As  the  instrument  is  passed  into  the 
vagina  it  is  turned  on  its  long  axis  so  that  the  blades  rest 
against  the  antenor  and  postenor  vaginal  walls,  and  the  screw 


which  separates  them  is  on  the  left-hand  side  of  the  woman's 
pelvis,  where  the  examiner's  right  hand  may  easily  manipulate  it. 
If  the  proper  direction  of  the  speculum  is  maintained  while  it  is 
being  inserted,  the  cerv'ix  is  exposed  as  the  blades  are  separated; 
but  the  mistake  is  commonly  made  of  not  pointing  the  instru- 
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ment  far  enough  backward,  so  that  when  it  is  opened  the 
anterior  vaginal  vault  is  exf>osed  and  the  cervix  is  hidden 
beneath  the  posterior  blade.  Should  this  be  the  case,  the  blades 
are  allowed  to  collapse,  the  instrument  is  withdrawn  a  little 
and  then  pushed  far  backward  toward  the  sacrum  until  the  cervix 
comes  into  view  as  the  blades  are  separated.  If  the  vagina  is 
long  and  its  walls  are  relaxed,  a  single  tenaculum  may  be 
required  to  catch  the  cervix,  by  passing  it  into  the  external  os 
with  the  hook  directed  upward  and  catching  hold  of  the  anterior 
lip-      A    bivalve    speculum    properly    introduced    and    widely 


of  the  bivalve  speculuv 


enough  opened  is  usually  self-retaining,  leaving  the  operator's 
hands  free  for  whatever  manipulations  may  be  required. 

If  a  Sims'  speculum  is  used  in  the  dorsal  position,  the  ante- 
rior vaginal  wall  prolapses  into  the  vulvar  orifice  and  obscures 
the  view  of  the  deeper  portion  of  the  canal,  so  thai  a  retractor 
is  required  to  push  it  upward  out  of  the  way.  Special  instru- 
ments are  devised  for  the  purpose,  but  the  ring  handle  of  one 
blade  of  a  two-bladed  instrument,  such  as  a  Plan's  forceps,  an- 
swers the  purpose  perfectly.  Edebohls  has  devised  a  self-retain- 
ing duck-bill  speculum  with  an  attachment  to  catch  discharges 
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and  irrigating  fluids,  which  is  often  veiy  useful  in  the  dorsal 
decubitus. 

The  best  results  with  the  Sims'  speculum  are  obtained,  how- 
ever, in  the  Sims'  or  semi-prone  lateral  position  and  in  the  knee- 


chest  posture.  In  the  Sims'  position  the  patient  is  placed  upon 
her  side,  usually  the  left,  with  the  under  arm  behind  her  back, 
the  trunk  in  a  semi-prone  position,  the  thighs  well  flexed  upon 
the  abdomen,  and  the  legs  upon  the  thighs,  the  upper  leg  and 
thigh  being  somewhat  more  strongly  flexed  than  the  lower.     The 
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advantages  of  the  Sims'  position  are  increased  if  the  table  on 
which  the  woman  lies  is  tilted  so  that  the  abdomen  is  made  still 
more  dependent.     The  knee-chest  posture  is  assumed  by  resting 
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upon  the  knees  and  chest,  the  face  turned  aside  so  that  one  cheek 
rests  upon  a  flat  pillow  and  the  arms  so  disposed  that  the  patient 
can  not  yield  to  her  instinctive  impulse  to  rest  upon  the  elbows. 
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Fig.  37. — Sims'  s|)fculum,  introduced  and  held  by 
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The  thighs  should  be  perpendicular  to  the  surface  of  the  table, 
and  the  back  should  present  a  straight  line  or  a  somewhat  con- 
cave curve  at  an  angle  of  45  degrees. 

To  introduce  the  Sims'  speculum  in  the  Sims'  position,  the 
convex  surface  of  the  blade  is  well  anointed,  the  handle  is  grasped 
in  the  full  hand,  the  vaginal  orifice  at  its  posterior  commissure  is 
opened  by  raising  the  upper  bullocl;,  and  the  blade  of  the  instru- 
ment is  inserted  with  the  long  axis  of  its  tip  in  coincidence  with 
the  long  axis  of  the  vulvar  orifice.  As  it  is  inserted  the  blade  is 
turned  until  the  handle  points  directly  backward  toward  the 
sacrum.  The  handle  must  also  be  inclined  somewhat  away  from 
the  perineum,  else  the  blade  will  slip  out.  An  assistant  holds 
the  liandlc  firmly  in  ihc  full  hand  and  makes  considerable  traction 
backward  and  outward.  A  retractor  may  be  needed  for  the 
anterior  wall,  and  a  tenaculum  may  be  required  to  bring  the  cer- 
vix into  view,  although  usually  the  vagina  is  well  distended  with 
air  and  ever)-  part  of  the  canal  is  ]>lainly  displayed,  except 
that  co\-cred  by  Ihc  blade  of  the 
instrument.  To  insert  the  Sims' 
speculum  in  the  knee-chest  pos- 
ture, the  same  manceuvers  are 
practised,  I'xcept  that  the  vulvar 
orifice  is  opened  for  the  insertion 
of  the  blade  by  one  or  two 
fingers. 

There  arc  several  models  of 
self-retaining   duck-bill   specula, 
permitting  one  to  dispense  with 
an     assistant;      but     they     are 
bulky     and     expensive     instru- 
ments,   scarcely    ever   employed 
by  any  one  who  can  command 
the  services  of  a  nurse  to  assist 
in    g)'n ecological   examinations.' 
Edelwhls'  instrument  is  sometimes  a  convenience  in  the  dorsal 
decubitus,  to  receive  discharges  or  fluids  in  a  tin  cup  attached  to 
its  lower  end. 

The  cylindrical    speculum    is   \ery   rarely   employed.     It   is 

'  ;\  u-onl  It!  c.iiuion  in  this  conruTlion  is  necessary  Ui  thf  inexperienced.  At 
least  fiiur  or  five  iif  the  aulhiit's  ]iersiinal  friends  in  riTcnt  yeais  haw  been  falseljr 
an useil  i)f  all(rti|ilB  at  assault  (luring  ofTK'e  e^Hminaliiin^  of  female  patients.     The 


|.hvsi.ian,  thcrefori',  who 
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lo  treat  diseases  of  women  shoukl  make  any 

saeririi.vt..se<-urethe.s.-n, 

■ites  of  an 

office  nunic,  who  is  not  only  an  invaluable  aid  in 

the  preparalion  of  the  pal 

lient  for  ej 

inati'in  and  ireutmenl,  In 
blackmail. 

Jt  is  also  s 

1  safef;uaril  against  a  serious  ri&k  ol  attempts  at 
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only  useful  for  the  purpose  of  bathing  the  cervix  in  medicinal 
solutions,  which  are  poured  into,  it  after  its  insertion  until  the 
cer\'ix  is  submerged.  As  the  speculum  is  withdrawn  the  solution 
bathes  the  successive  layers  of  the  vaginal  wall  which  prolapse 
into  its  opening. 

To  introduce  the  cylindrical  speculum  the  longer  end  is 
placed  posteriorly.  A  rotary  motion  facilitates  its  introduction. 
It  is  pushed  backward  and  upward  until  the  cervix  is  engaged  in 
its  distal  end.  Cylindrical  specula  are  made  of  metal,  glass,  hard 
rubber,  and  wood.  The  last-named  material  is  designed  for  the 
application  of  the  actual  cautery  to  the  cer\-ix.  Ferguson's 
speculum  has  a  mirror  coating  on  its  internal  surface. 

The  inspection  of  the  abdomen  may  jurnish  injormation  oj  the 
greatest  value.  Flaccidity  of  the  walls,  indicating  enleroptosis 
and  gastroptosis,  when  the  individual  stands  erect,  tympany, 
obesity,  pregnancy,  ascites,  hernia,  the  various  new  growths  in 
the  pelvis  and  abdomen,  often  have  a  char- 
acteristic morphology  which  suggests  at  a 
glance  the  nature  of  the  patient's  disease  or 
condition.  To  inspect  the  abdomen  it  must 
be  entirely  exposed.  The  examiner  stands 
some  distance  off  and  looks  at  it  first  in  pro- 
file; then  from  the  patient's  knees.  In  obesity 
the  lower  abdominal  walls  rest  upon  the 
patient's  thighs.  In  ascites  the  abdominal 
surface  is  flat,  the  sides  bulge  outward.  A 
small  ovarian  cvst  mav  distend  onlv  one  side 
of  the  abdomen;  a  fibroid  tumor  may  have  an 
irregular  surface,  or  if  it  is  symmetrical,  the 
outline  of  the  tumor  viewed  in  profile  is  bolder 
than  that  of  other  growths.  A  huge  cystic 
tumor  of  the  abdomen  is  probably  an  ovarian 
cyst;  a  tumor  distending  the  upper  abdomen 
alone  probably  springs  from  the  liver,  kidney,  spleen,  or  stomach. 

In  the  degree  of  tympanitic  distention  which  accompanies 
obstruction  of  the  bowels,  the  outline  of  the  coils  of  intestine 
may  be  seen.  Extreme  emaciation  usually  accompanies  a  large 
ovarian  cyst  or  a  malignant  tumor  with  ascites.  But  there  are 
numerous  exceptions  to  these  rules.  Ascites  and  hydramnios 
may  produce  as  excessive  and  as  uniform  a  distention  as  a  large 
ovarian  cyst.    The  latter  may  be  situated  in  the  upper  abdomen.* 

*  The  author  has  seen  an  ovarian  cyst  adherent  to  the  liver  in  pregnancy  and 
held  in  the  upper  abdomen  as  the  uterus  descended  during  involution;  also  an 
ovarian  tumor  displaced  under  the  floating  ribs  by  tight  lacing,  and  connected  with 
the  broad  ligament  by  a  very  long  pedicle. 


Fig.  29. — Ferguson's 
speculum. 
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A  fibromyoma  of  the  utcnis  often  looks  surprisingly  like  a 
pregnant  utcnis,  and  tj-mpany  sometimes  shows  as  bold  an  out- 
line as  a  fibroid  tumor.  While,  therefore,  considerable  value 
must  be  attached  to  the  outline  of  the  abdomen,  too  much  de- 
pendence must  not  be  placed  u])on  mere  appearances. 

Percussion  and  AuKullation. — A  dull  or  tympanitic  note  on 
the  percussion  of  the  abdominal  contents  has  the  greatest  sig- 
nificance; the  former  indicates  a  solid  or  cystic  tumor;  the 
latter,  distended  intestines.  It  should  be  remembered,  how- 
ever, that  inflated  intestines  may  ])rolapse  in  front  of  an  intra- 
abdominal tumor,  or  thai  there  may  be  a  retroperitoneal  growth. 
Deep  percussion  is  necessarj-  in  such  a  case  to  detect  the  solid 
mass  bfneuth  the  bowels.  In 
ascites  there  is  tympany  on 
the  anleriiir  surface  of  the 
abdomen,  dullness  in  the 
flanks,  as  the  patient  lies  upon 
hiT  back.  The  fluid  gravi- 
tati-s  to  the  Itiwest  portion  of 
the  abdominal  cavity,  so  that 
the  dullness  changes  with 
alterations  in  the  patient's 
posture.  In  an  ovarian  cyst 
there  is  dullness  on  the  ab- 
dominal surface  and  a  corona 
()f  tym])any  around  the  tumor 
on  ihe  flanks  and  in  the  epi- 
gastrium. 

Auscultatit>n  is  employed 
in  the  differential  diagnosis 
between  ]>regnancy  and  other 
alxiominal  tumors  to  detect 
ihc  fetal  heart-sounds  and  the 
funic  souffle.  The  so-called 
i!iiin,^n"u)"imli< aiv  tin-  Rtwih  of  an  ab-  "placental  bruit "  is  of  no 
.Kmiinal  lumor.  diagno.'itic  valuc.      It  may  be 

heard  in  fibroid  tumors  as 
well  as  in  the  pregnant  uterus.  Auscultation  may  also  be  of  use 
in  the  diagnosis  of  ]K-ritonitis  lo  delect  the  presence  or  absence 
of  peristalsis. 

Mensuration  of  tKc  Abdomen.— To  record  the  dimensions  of  an 
abdominal  tumor  or  lo  determine  its  rale  of  growth,  abdominal 
measurements  are  taken  with  a  tape-measure,  preferably  in  the 
metric  scale.  The  greatest  girth  of  the  abdomen  is  measured; 
then  the  distances  between  the  ensiform  carlihigc  and  the  umbili- 
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cus;  between  the  umbilicus  and  the  symphysis  pubis;  the  anterior 
superior  spines  of  the  ilia;  the  spines  of  the  ilia  and  the  sym- 
physis;  the  spines  of  the  ilia  and  the  umbilicus. 

Exploration  of  the  Uterine  Cavity. — In  cases  of  metrorrhagia  it 
is  usually  necessary  to  explore  the  interior  of  the  uterus.     Often 


a  dilatation  of  the  cer\'ical  canal  must  precede  the  intrauterine 
cxploralion.  Tlie  dilatation  of  the  canal  is  effected  by  branched 
dilators,  graduated  bougies,  tents,  and  gauze  or  cotton  packing. 
Branched  dilators  are  efficient  and  convenient  instruments  for  the 
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purpose,  but  their  use  ordinarily  necessitates  anesthetization,  and 
it  is  not  often  possible  to  secure  a  wide  enough  dilatation  by  these 
instruments  to  permit  the  insertion  of  a  finger.  Schatz's  metra- 
noiktcr,  an  instrument  with  expanding  blades,  introduced  closed 
by  a  special  forceps  and  provided  with  a  strong  spring,  accom- 
plishes a  gradual  dilatation  of  the  cer\  ix  in  twelve  to  twenty-four 
hours,  without  much  pain  to  the  patient,  without  risk  of  infection, 
and  often  with  such  wide  expansion  of  the  cervical  canal  as  to 
permit  the  insertion  of   the  forefinger  and  the   convenient    pal- 


Fig.  32. — Sims'  sharp  curct. 

pation  of  the  whole  uterine  cavity  (p.  700).  The  best  method  to 
rapidly  dilate  the  cervix  and  to  explore  the  interior  of  the  uterus 
immediately  is  to  se])aratc  the  anterior  wall  of  the  cer\'ix  from  the 
vagina  and  bladder,  and  to  divide  it  in  the  median  line  beyond 
the  internal  os  (ex])l()rator\-  vaginal  hysterotomy).  The  wounds 
are  sutured  after  the  ex{)loration  and  the  operative  measures 
required  within  the  uterine  cavity  or  in  its  walls.  If  the  os  is 
fairly  patulous,  the  uterine  cavity  may  be  explored  by  a  small 
Sims'  curet  and  by  the  Emmet  curetment  forceps,  the  frag- 
ments removed  being  i)reserved  in  a  10  per  cent,  formalin  solu- 


Fig.  33. — Emmet's  curct  forceps. 


tion  or  absolute  alcohol  for  microscopical  examination.  In  many 
respects  a  digital  ex]3loration  of  the  uterine  cavity  is  more  satis- 
factor)^  than  the  instrumental,  but  a  wide  enough  dilatation  of 
the  cervical  canal  can  only  as  a  rule  be  secured  by  the  metranoikter 
or  bv  discission. 

As  first  pointed  out  by  Vulliet,  the  uterine  cavity  may  be 
packed  with  small  pledgets  of  cotton  soaked  in  an  ethereal  solu- 
tion of  iodoform,  to  each  of  which  a  string  is  attached.  By  con- 
tinuing the  packing  for  a  sufficient  length  of  time  from  day  to 
day,  the  uterine  cavity  is  not  only  open  to  touch,  but  actually 
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to  inspection  as  far  as  the  fundus.  The  method  is  tedious  and 
has  been  followed  by  fatal  infection.  The  use  of  sponge,  tupelo, 
and  laminaria  tents,  while  a  very  convenient  mode  of  dilating  the 
cervical  canal,  is  not  usually  advisable,  for  the  danger  of  infection 
is  great.  Efforts  to  avoid  this  disadvantage  have  been  made 
by  surrounding  the  tents  with  rubber  tissue,  by  giving  them  a 


Fig.  34. — Thomas'  uterine  probe. 

coating  of  soap  and  salicylic  acid,  and  by  soaking  laminaria  tents 
in  strong  solutions  of  carbolic  acid  in  alcohol,  but  even  with  these 
precautions  the  retention  in  the  cervix  and  uterine  cavity  of  soft 
and  spongy  material,  soaked  with  putresciblc  discharges,  is  not 
safe.  The  other  methods  at  command  for  dilating  the  cervical 
canal  are  preferable.     It  is  very  rarely  useful  to  explore  the  uterine 
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F^K-  35- — Simpson's  uterine  sound. 

cavity  with  a  sound.  This  implement  at  one  time  was  consid- 
ered indispensable  in  routine  g>'necological  examinations  and  was 
employed  in  almost  every  case.  It  was,  however,  productive  of 
infection  in  numbers  of  instances.  As  little  is  gained  by  the 
insertion  of  a  sound  into  the  uterine  cavity,  and  as  the  patient 
is  subjected  to  serious  risk  of  uterine  and  tubal  infection,  its  use 


Fig.  36. — Elliot's  cotton  forceps. 


should  be  limited  as  strictly  as  possible.  A  busy  gynecologist 
should  scarcely  employ  a  uterine  sound  once  in  six  months.  When 
it  is  required,  it  should  be  sterilized  by  boiling,  and  at  the  same 
time  a  bivalve  speculum,  a  cotton  forceps,  and  a  single  tenaculum 
must  be  prepared  in  the  same  way.  The  bivalve  speculum  is 
inserted  and  opened  widely.    The  cervix  is  pulled  down,   is 
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steadied  by  the  tenaculum,  and  is  carefully  wiped  off  with  a 
pledget  of  cotton  on  a  cotton  forceps  soaked  in  a  i:iooo  subli- 
mate solution.  The  uterine  sound  is  then  inserted  directly  into 
the  external  os  through  the  speculum  without  touching  anything 
except  its  blades. 


Fig.  37. — Outline  stamp  of  the  pelvic  cavity 


Fig.  38. — Outline  stamp  of  the  pelvic  cavity. 

In  addition  to  the  danger  of  infection,  the  sound  exposes  the 
woman  to  some  danger  of  perforation  of  the  uterine  wall.  It 
should  therefore  be  employed  gently,  and  no  forcible  pressure 
should  be  used  in  projecting  its  tip  against  the  fundus  uteri.  In 
cases  of  uterine  flexion  sufficient  curv-ature  must  be  imparted  to 
the  flexible  instrument  to  pass  the  angle  of  flexion  easily,  and 
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care  must  be  exercised  to  employ  no  force  against  the  portion  of 
the  uterine  wall  opposite  the  angle  of  flexion.  In  anteflexion  it 
is  often  more  convenient  to  insert  the  sound  with  the  tip  turned 
downward  until  the  angle  of  flexion  is  reached,  then  by  a  rotary 
swTcp  of  the  handle  the  point  is  turned  upward  and  so  enters  the 
uterine  cavity  to  its  full  depth.  A  reverse  movement  may  be 
employed  in  cases  of  retroflexion. 

An  effort  has  been  made  to  devise  a  uterine  endoscope  with 


Fig.  39. — Outline  stamp)  of  the  pelvic  cavity. 


Fig.  40. — Outline  stamp  of  the  pelvic  cavity. 


practically   the  same  construction  as  a   urethroscope,  but   the 
instrument  is  not  yet  practical. 

Notes  oj  every  case  examined  should  be  taken  and  should  be 
preserved  on  indexed  cards  or  in  indexed  case-books.  Even  the 
busiest  practitioner  can  find  the  time  if  he  cultivates  the  habit 
from  the  beginning.  The  essential  features  only  of  each  case 
need   be   recorded.      Diffuse   note-taking  is   often   a   waste   of 
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time  and  may  lead  finaUy  to  the  neglect  of  case-histories 
altogether.  Dickinson's  rubber  stamps  of  the  pelvic  and  abdom- 
inal outlines  arc  often  serviceable  for  the  brief  graphic  description 
of  a  condition.  Printed  forms  to  be  filled  out  are  not  to  be 
recommended,  because  they  are  too  inflexible,  and  to  meet  the 
requirements  of  every  possible  case  are  usually  too  long. 


LOCAL  TREATMENT. 
The  local  jjalliativc  treatment  of  diseases  of  the  pelvic  organs 
15  of  subordinate  imjxirtance.     The  routine  vaginal  and  intra- 
uterine applications,  once  the  greater  part  of  a  gynecologist's 
daily  work,  are  now  only  exceptionally  employed. 

Vaginal  douches  are  bc'St  administered  from  a  fountain  or  a 
Da\idscm  syringe,  preferably  the 
former.  If  the  patient  gives  herself 
ihe  douche,  she  should  always  be 
\vamc{l  about  the  jHissible  dangers 
of  uterine  a)]ic,  shoc^k  and  infection. 
Deaths  are  reported  occasionally 
from  the  administration  of  a  vaginal 
douche.  The  syringe  bag  should 
not  be  more  than  three  feet  at  the 
most  ab(J\e  the  level  of  the  vaginal 
ve  it  lower.  The  vaginal  nozzle  with 
ot  at  the  end  should  always  be  em- 
ployed. The  nozzle  must  be  clean.  Il  sJiould  be  rinsed  out  in 
running  water  after  use  and  put  away  wJiere  it  can  not  become 


orifice,  and  it  is  Ijetter  to  ii; 
openings  on  the  side  and 


dusty  or  soiled.  Just  before  use  it  should  be  thrown  for  a 
moment  or  two  into  boiling  water,  or  should  be  kept  immersed 
in  a  sublimate  solution,  i:iooo.     The  temperature  of  the  water 
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should  be  about  100"  F,,  unless  there  is  a  special  indication  for 
hot  douches,  when  it  should  be  from  115°  to  120°  F. 

The  vaginal  douche  is  most  effective  if  taken  in  the  dorsal 
position,  and  is  best  administered  by  a  nurec,  the  patient's 
buttocks  resting  upon  an  oblong  bedpan  of  considerable  depth, 
so  that  the  hips  are  slightly  elevated  and  there  is  ample  capacity 
in  the  pan  for  large  quantities  of  water.  The  ordinary  shovel- 
shaped  bedpan  Is  not  suitable.  If  the  patient  administers  the 
douche  herself,  the  easiest  way  for  her  to  take  it  in  the  recum- 
bent posture  is  in  a  bathtub,  although  with  a  little  practice  she 
can  manage  it  on  the  bedpan  as  described.  There  are  special 
devices  for  retaining  a  quantity  of  the  fluid  in  the  vagina  and 
allowing  it  to  escape  through  a  separate  exit  to  which  a  rubber 
tube  is  attached  that  can  be  led  into  a  receptacle  in  or  along- 
side of  the  bed.  Occasionally  such  a  device  is  convenient,  but 
ordinarily  the  retention  of  fluid  in  the  vagina  can  be  secured,  if 
desired,  by  holding  the  hand  over  the  vulvar  orifice  until  there  is 
some  distention  of  the  vaginal  canal.    This  practice,  however, 


Hg.  M.-U. 


entails  upon  the  patient  the  risk  of  injecting  fluid  into  the  uterine 
cavity,  causing  uterine  colic  and  jxjssibly  serious  sliock.  If  the 
Davidson  syringe  is  used,  the  patient  should  be  cautioned  not  to 
press  the  bulb  too  forcibly  or  suddenly.  The  medicinal  ingredi- 
ents of  a  douche  should  as  a  rule  be  the  milder  antiseptics,  such 
as  permanganate  of  potassium,  boracic  acid,  or  a  mixture  of 
alum  and  sulphate  of  zinc.  Il  is  not  wise  to  prescribe  sublimate 
solutions  indiscriminately.  Mistake's  may  be  made  in  the  strength 
of  the  solution,  and  the  patient  might  be  careless  about  washing 
out  the  residual  solution  at  the  close  of  the  douche  by  simple 
water.  Carbolic  acid  is  also  somewhat  dangerous  because  it 
may  not  mix  well  with  the  water  and  may  cause  severe  bums. 
A  vaginal  douche  should  not  be  prescribed  unless  there  is  some 
well-defined  indication  for  it,  and  its  routine  use  should  not  be 
permitted  indefinitely.  Many  patients  acquire  the  habit  of  con- 
stantly resorting  to  a  vaginal  douche  without  sufficient  cause.  It 
is  not  required  for  mere  cleanliness.  Nature  has  provided 
germicidal  properties  in  the  vaginal  canal  which  are  more  efficient 
safeguards  to  the  woman  than  injections  of  medicated  fluid. 
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Intra-uterine  injections  should  always  be  administered  by  the 
physician  himself,  with  as  much  care  as  is  required  for  a  major 
operation.  The  instruments  used  should  be  boiled  and  he 
should   wear  sterile   rubber  gloves.      Before   inserting  the   in- 


Fig.  44. — Fritsch's  intra-uU-rinc  douche:    L,  Inlet;    /?,  outlet;    5,  screw  junction. 

struments,  the  vagina  should  be  scrubbed  with  tincture  of 
green  soap,  water,  and  j)ledgets  of  cotton,  and  should  be  douched 
with  a  sublimate  solution,  i :  4000,  washed  out  with  sterile  water. 
A  bivalve  speculum,  previously  boiled,  should  then  be  inserted 
and  widely  opened  so  that  the  cerv^ix  is  well  exposed  to  view. 


Fig.  45. — Talley's  intra-ulerinc  catheter. 

The  vaginal  ]>()rti{m  of  the  cervix  should  be  wiped  off  with 
pledgets  of  eotlon  soaked  in  a  sublimate  solution  by  means  of  a 
dressing  forcei)S.  The  two-way  catheter  is  then  inserted  into  the 
uterine  cavity  until  its  tij)  is  felt  to  impinge  against  the  fundus 
uteri.     Before  inserting  the  catheter,  fluid  should  be  allowed  to 
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Fig.  46. — Skene's  rellux  catheter. 


flow  through  it  so  that  no  air  shall  be  injected  into  the  uterus 
when  the  irrigation  is  begun.  The  best  two-way  catheter  for 
intra-uterinc  injecticms  is  the  Fritsch-Bozeman.  Unfortunately, 
the  introduction  of  this  catheter  requires  a  patency  of  the  cer- 
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vical  canal  which  is  not  always  found  in  a  nulliparous  woman. 
If  it  is  necessary  to  administer  an  intrauterine  irrigation  in  a 
woman  with  a  contracted  os  and  cervical  canal,  Talley's  intra- 
uterine or  Skene's  reflux  catheter  is  better  than  the  Fritsch-Boze- 
man,  but  none  of  the  catheters  designed  for  introduction  through 
an  undilated  canal  permit  of  as  free  a  reflux  as  they  ought,  and 
there  is  always  danger  of  uterine  colic  and  regurgitation  of  fluid 
through  the  tubes.  It  is  belter  to  preeedc  such  treatment  by  a 
forcible  dilatation  under  anesthesia.  If  at  the  same  time  a  thor- 
ough curettage  is  performed,  there  it  little  occasion  afterward  for 
the  repeated  irrigation  of  the  uterine  cavity.     The  temperature 


of  the  water  for  an  intra-uterine  douche  should  be  about  100°  F. 
If  sublimate  solution  is  used,  it  should  invariably  be  followed  by 
at  least  a  pint  of  sterile  water.  The  force  of  the  flow  should  not 
be  too  great.  The  elevation  of  the  can  or  syringe  bag  should 
never  be  more  than  two  feet  abo\c  the  level  of  the  external  os, 
and  if  there  is  doubt  as  to  the  free  escape  of  the  fluid,  the  eleva- 
tion should  not  be  more  than  a  foot. 

Vaginal  tampons  arc  used  for  conveying  medication  and 
keeping  it  applied  to  the  vaginal  portion  of  the  cervix,  ihe  vagi- 
nal vaults,  and  the  vaginal  walls,  and  also  to  exert  pressure  upon 
the  vaginal  vault  and  the  superimposed  tissues.  The  best 
material  for  vaginal  tampons  is  lamb's  wool  in  bulk  and  not  in 
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sheet  form.  Pledgets  of  the  wool  varying  in  size  are  tied  in  the 
middle  with  a  loop  of  twine  in  such  a  manner  that  the  knot  is 
hidden  in  the  wool,  leaving  the  loop  somewhat  more  than  the 
length  of  the  vagina,  so  that  the  tampon  can  easily  be  removed 
by  the  patient  herself  who  hooks  her  linger  into  the  loop  and 
makes  traction  outward  and  forward.  The  tampon  material  should 
be  sterile.  It  is  supplied  in  packages  which  arc  said  by  the  makers 
to  contain  sterile  wool,  but  it  is  safer  to  have  the  material 
sterilized  before  use  in  an  autoclave  steam  sterilizer,  and  to  keep 
the  tampons  in  a  clean  glass  jar  with  a  well-fitting  top  that  pro- 
tects them  from  dust  or  oihcr  contamination.  The  material  used 
to  medicate  the  tampons  is  usually  dn-  boracic  acid  powder, 
boroglycerid,  glycerin  and  ichthyol,  six  parts  to  four,  and  tannic 
acid  powder.  The  tampons  arc  inscrlod  through  a  bivalve 
speculum  if  they  are  dc-signed  to  carry  mcdiciilion  into  the  deeper 


-Vagin.il  lampon  in  gelatin  capsule. 


Ix>rtions  of  the  \agin!il  canal.  If  it  is  desired  to  exert  pressure 
on  the  vaginal  vaults,  the  tam|H)ns  should  be  inserted  with  the 
patient  in  Ihc  knee-chest  posture,  A  Sims'  speculum  is  used  to 
retract  the  perineum  and  posterior  vaginal  wall,  and  the  tampons 
are  i)acked  in  with  an  Emmet  curetment  forceps  held  with  the 
convexity  upward.  Each  tampon  is  dipped  in  a  jar  of  diy  boracic 
acid  jHjwder  before  it  is  inserted.  If  the  jwtient  herself  must 
in.scrt  the  vaginal  tampon,  it  is  most  convenient  to  provide  her 
with  gelatin  ca])sules  that  arc  made  to  contain  a  lamb's-wool 
lamjwn  of  average  size.  In  the  cup-shaped  top  of  this  capsule 
the  medication  rerjuired  can  Ix;  placed.  The  aipsule  is  then 
closed,  is  anointed  with  an  unguent,  and  inserted  as  deeply  as 
possible  into  the  canal. 

Applications  to  the  mucous  membrane  of  the  vaginal 
vaults  and  walls  and  to  the  vaginal  portion  of  the  cer\'i.x  are 


Intra-uterine  Applications  and  Tamponade         49 

made  by  the  introduction  of  tampons,  as  already  described,  or 
else,  after  the  exposure  of  the  vaginal  mucous  membrane  by  a 
speculum,  are  directly  made  by  a  pledget  of  absorbent  cotton 
held  in  dressing  forceps  and  saturated  with  whatever  medicament 
it  is  desired  to  apply.  lodin,  carbolic  acid  and  glycerin,  equal 
parts,  solutions  of  nitrate  of  silver  of  varying  strength,  weak 
solutions  of  chlorid  of  zinc  and  of  sulphate  of  copper  are  the  mate- 
rials ordinarily  employed.  A  bivalve  speculum  gives  the  best 
exposure  of  the  vaginal  portion  of  the  cervix  and  of  the  vaginal 
vaults.    The  cylindrical  speculum  also  exposes  the  cervix,  but  is 


Fig.  49. — Thomas'  uterine  dressing  forceps. 


not  SO  convenient.  The  best  speculum  for  the  exposure  at  the 
same  time  of  the  vaginal  portion  of  the  cervix,  the  vaults,  and  the 
vaginal  walls  is  the  skeleton  bivalve  speculum  made  in  the  shape  of 
a  Goodell  speculum,  of  slender  rods  and  without  solid  blades. 

Intra-uterine  Applications  and  Tamponade. — A  number  of 
appliances  are  available  for  the  application  of  medicaments  to  the 
uterine  mucous  membrane.  The  most  convenient  and  the  one  gen- 
erally employed  is  an  intra-uterine  applicator.  The  best  model  is 
the  Thomas.  Between  the  blades  of  the  forceps  a  small  pledget  of 
absorbent  cotton  is  caught  and  twisted  around  the  ends.  The  cervix 


Fig.  50. — Braun's  intra-uterine  syringe. 


is  exposed  with  a  bivalve  speculum,  is  wiped  off  with  a  pledget  of 
cotton  and  sublimate  solution,  is  caught  with  a  single  tenaculum, 
and  the  cotton  on  the  end  of  the  applicating  forceps,  saturated 
with  the  material  which  it  is  desired  to  introduce,  is  inserted  to 
the  fundus  uteri.  The  forceps  is  then  moved  from  side  to  side 
so  that  the  whole  uterine  mucosa  is  reached,  and  the  applicator 
is  allowed  to  remain  in  utero  for  about  a  minute,  so  that  the 
material  with  which  the  cotton  is  saturated  has  time  to  trickle 
down  the  sides  of  the  uterine  cavity  and  appear  at  the  external 
OS.  Braun's  intra-uterine  syringe  is  also  a  convenient  implement 
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for  conveying  liquids  to  the  uterine  mucosa,  but  it  has  the  disad- 
vantage of  often  exciting  severe  uterine  coUc.  The  end  of  the 
syringe  should  always  be  wrapped  in  absorbent  cotton  so  that  the 
fluid  can  not  be  injected  into  the  uterine  canity  too  suddenly  or  in 
too  large  quantities;  but  even  with  this  precaution  uterine  colic 
often  occurs.  The  Braun  syringe  should  never  be  used  unless 
the  cenical  canal  is  more  than  ordinarily  patulous.  A  convenient 
method  of  applying  medicaments  to  the  uterine  mucosa  is  the 
uterine  soluble  bougie,  which  is  most  conveniently  inserted  by  a 
special  bougie  carrier  made  for  the  purpose.  It  is  also  possible  to 
insert  the  bougie  by  a  dressing  forceps  which  catches  the  end  of  it 
and  passes  it  directly  into  the  uterine  cavity.  The  bougies  can  be 
medicated,  as  the  physician  desires,  with  aslringcnts.antiseptics,  and 
analgesics.  A  useful  prescription  is  one  of  arg\rol,  hydrastinin, 
and  small  quantities  of  morphin.  After  the  insertion  of  the  bougie 
a  x-aginal  tampon  or  two  must  be  packed  firmly  against  the  cervix 
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to  prevent  its  e.scajx',  and  the  ])atient  should  maintain  the  dorsal 
position  with  elevated  Jiips  for  five  or  six  minutes.  A  corrugated 
bougie  is  sometimes  useful  for  currying  unguents  into  the  uterus 
or  the  cervical  canal. 

A  tamponade  of  the  uterine  cavity  may  be  made  in  two 
ways.  The  Ix'St  is  to  insert  a  narrow  strip  of  gauze  from  half  an 
inch  to  an  inch  in  width  and  of  sufiicicnt  length  to  fill  the  cavity 
completely.  The  ct-n-ix  is  csixjscd  with  a  bivalve  speculum,  is 
caught  with  a  single  tenaculum,  and  the  end  of  the  gauze  strip  is 
seized  with  the  Thomas  applicating  foa'cps,  and  is  carried  lo  the 
fundus  uteri.  Successive  portions  of  the  strip  arc  then  seized  and 
inserted  until  the  cavity  is  completely  filled.  Special  applicators 
for  gauze  strip  tampons  are  made  on  the  same  principle  as  the 
bougie  carrier,  except  that  the  lip  of  the  piston  is  serrated  in 
order  to  catch  the  gauze  stri])  more  securely.  The  gauze  is  fed 
into  the  distal  end  of  the  canula  and  is  carried  into  the  uterine 
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cavity  by  a  pumping  movement  of  the  piston  within  it.  A  sim- 
pler appliance  is  a  cylindrical  speculum  with  a  handle,  for  inser- 
tion in  the  cervical  canal.  Through  this  the  gauze  is  packed 
by  any  straight,  slender  instrument.  Vulliet's  method  of 
tamponing  the  uterine  cavity  is  to  insert  a  number  of  small 
cotton  balls,  each  with  a  string  attached  to  it,  soaked  in  an 
ethereal  solution  of  iodoform,  and  dried.  It  is  possible,  by 
renewing  the  application  of  these  cotton  balls  from  day  to 
day,  to  secure  a  wide  dilatation  of  the  uterine  cavity  and  of 
the  cer\ical  canal  in  the  course  of  time,  but,  as  in  all  repeated 
intra-uterine  applications,  there  is  risk  of  dangerously  infect- 
ing the  uterine  mucosa.  The  gauze  tampon  of  the  uterine 
cavity  may  be  saturated  with  liquid  or  dusted  with  powder,  but 
it  is  not  safe  to  make  repeated  intra-uterine  applications  which 
remain  in  utero  for  any  length  of  time.  Indeed,  in  all  intra-uterine 
treatment  the  greatest  care  must  be  exercised  to  secure  the  most 
perfect  asepsis,  and  it  is  unwise  to  carr^'  out  intra-uterine  medica- 
tion of  any  sort  repeatedly  as  a  routine  treatment. 
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Fig.  52. — Buttle's  scarificator. 


Fig.  53. — Kelly's  knife-blade  tenaculum. 

Local  bloodletting  by  puncturing  the  cervix  is  often  indicated 
in  congestions  of  the  uterus  and  of  the  cervix,  to  relieve  acute 
symptoms  or  to  prepare  the  cervix  uteri  for  operative  treatment. 
The  best  means  of  depleting  the  womb  in  this  way  is  to  puncture 
the  cervix  with  Buttle's  spear.  It  is  often  advisable  to  puncture 
retention  cysts  of  the  cervical  glands  by  this  implement.  Oc- 
casionally Kelly's  knifc-bladed  tenaculum  is  more  convenient  for 
the  purpose,  as  it  may  reach  retention  cysts  within  the  cervical 
canal  that  can  not  so  readily  be  punctured  with  the  spear.  The 
use  of  leeches  is  a  common  practice  upon  the  continent  of  Europe, 
but  is  scarcely  ever  resorted  to  in  America.  It  is  a  disagreeable 
mode  of  treatment,  and  there  is  some  risk  of  a  leech  entering  the 
uterine  cavity.  The  same  results  can  be  more  conveniently  se- 
cured by  puncture  with  an  instrument. 

Electricity  is  an  invaluable  local  application  in  a  limited  num- 
ber of  conditions.  The  disappointment  following  electrical  treat- 
ment of  uterine  tumors  and  other  pathological  conditions  of  the 
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genitalia  has  led  to  a  neglect  of  electrotherapeutics  in  gyne- 
colog)-.  While  the  field  for  this  agent  is  a  limited  one,  there  are 
certain  conditions  which  can  be  dealt  with  more  successfully  by 
electrical  than  by  any  other  treatment.  The  application  of  the 
positive  pole  of  a  galvanic  current  in  the  uterine  cavity  is  a  valu- 
able hemostatic  agent.     The  negative  |X)le  of  a  galvanic  current  is 
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one  of  the  best  ireatmenls  for  amenorrhea.  Galvanism  with 
the  negative  pole  and  faradism  of  the  uterine  muscle  is  the 
best  treatment  for  an  ill-developed  or  atrophied  uterus.  It  is 
sometimes  necessar}'  lo  ajiply  electricity  to  a  sphincter  an!  which 
has  been  injured  and  inactive  for  years,  though  successfully 
repaired,  and  a  bipolar  eleclnxle  in  the  urethra  may  restore 
continence  if  the  spjiincter  of  the  bladder  and  the  compressor 
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urethriE  muscle  are  partially  paralyzed  from  pressure  in  labor. 
An  electrical  cabinet  connected  with  the  street  current  and  de- 
signed to  furnish  the  different  forms  of  electricity  in  varying 
strengths  is  an  indispensable  appliance  in  the  specialist's  office. 
A  bipolar  flexible  electrode  is  convenient  for  intra -urethral  appli- 
cations, A  unipolar  intra-uterinc  electrode  is  required  for  the 
positive  and  negative  poles  of  a  galvanic  current.  Bipolar  and 
unipolar  electrodes  are  useful  for  anal  applications.  A  cone- 
shaped  electrode  is  required  for  mild  cauterization  of  the  cervix 


Fig.  ss.— Large  sponge 


in  cases  of  erosion.  A  large,  flat  sponge  electrode  must  be  pro- 
vided if  strong  galvanic  currents  are  used  in  utero.  For  intra- 
uterine applications  the  greatest  care  must  be  exercised  to  secure 
perfect  asepsis.  Much  undeserved  discredit  has  been  cast  upon 
electrotherapeutics  in  gj-necology  by  carelessness  in  this  respect. 
All  electrodes  for  intrauterine  use  must  be  sterilized  by  boiling 
water.  They  should  be  made,  therefore,  of  jjlatinum,  web- 
bing, and  bone  or  lava,  so  that  they  shall  not  be  injured  in  ster- 
ilization.    In  time  the  .webbing  is  destroyed,  but  it  can  easily  be 
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renewed.  To  insert  an  intra-uterine  electrode  a  bivalve  speculum 
must  be  used,  the  cervix  must  be  wiped  off  with  pledgets  of  cot- 
ton soaked  in  sublimate  solution,  and  the  sterile  electrode  passed 
directly  into  the  uterine  cavity  without  touching  an)rthing  but 
the  blades  of  the  speculum.  After  an  intra-uterine  application 
the  patient  should  remain  at  rest  for  half  an  hour  or  so,  and 
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Fig.  56.  -I,  Hii)oliir  anal  elcclnKk*; 
2,  biixjlar  clirtnxlir  for  intra-utcrinc  far- 
aclism;  3,  unijKilar  intra-ulerinc  electrode. 
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should  avoid  much  physical  ciTort  during  the  rest  of  the  day. 
The  electrical  a])pHances  should  include  a  small  caulen'  knife 
and  cautery  points  for  the  removal  or  destruction  of  urethral 
caruncles  and  of  venereal  warts,  which  can  be  accomplished  in 
office  practice  without  inconvenience  to  the  patient,  by  cocainiz- 
ing the  small  growths  and  surrounding  tissues  before  the  cautery 
is  used. 


PART  II. 

ANOMALIES  OF  DEVELOPMENT  IN  THE  GENITAL 

TRACT 

The  whole  genito-urinary  tract  of  the  female,  from  the  ova- 
ries to  the  entrance  of  the  vagina  and  to  the  bladder  and  urethra, 
may  be  absent,  in  part  or  wholly,  or  may  exhibit  developmental 
anomalies,  disturbing  or  entirely  abrogating  the  functions  of  the 
affected  organs. 

The  ovaries  may  be  absent  or  ill  developed.  In  the  former 
case  there  is  usually  a  deficient  development  of  the  whole  gen- 
ital tract.  The  gland  itself  may  be  of  nearly  normal  size  and  in 
a  normal  situation,  but  the  gland-contents,  the  Graafian  follicles 
and  ovules,  may  be  absent,  or  the  egg-cords  of  the  fetal  ovary 
may  remain  in  their  primitive  condition.  The  opposite  anomaly 
of  development  by  excess  is  not  uncommon.  Accessory  ovaries 
immediately  adjoining  a  normal  ovary  and  included  usually 
within  the  same  epithelial  envelope  have  been  found  postmortem 
and  in  operations.  The  ovary  may  be  constricted  so  that  it  con- 
sists of  two  practically  independent  parts.  A  true  supernumerary 
ovary  far  removed  in  situation  from  its  fellows  is  extremely  rare. 
Winckel  reports  a  case  in  which  the  supernumerary  ovary  lay 
between  the  uterus  and  the  bladder.  The  possibility  of  acces- 
sory and  of  supernumerary  ovaries  must  be  taken  into  account 
in  the  operation  of  double  oophorectomy.  Cases  of  persistent 
menstruation  and  even  of  conception  after  such  operations  may 
be  thus  explained. 

The  Fallopian  tubes  show  a  number  of  developmental 
anomalies  of  interest  to  the  scientific  student,  but  of  little  impor- 
tance to  the  practical  g>'necologist,  except  in  their  bearing  on  the 
etiology  of  tubal  gestation.  Accessory  fimbriated  extremities 
are  not  uncommon ;  there  may  be  three  or  more  on  the  end  of  a 
single  tube.  An  accessory  uterine  orifice  is  also  not  extremely 
rare.  The  duct  of  the  tube  may  be  duplicated,  one  canal  com- 
monly lying  beneath  the  other.  The  tubes  may  be  ill  developed; 
they  may  possess  an  abnormally  small  caliber;  they  may  be  solid, 
without  any  lumen  at  all,  or  they  may  be  entirely  absent.  On  the 
contrary,  the  tube  may  show  an  abnormally  great  development 
with  an  anomalous  patency  of  the  canal,  allowing  the  easy  passage 
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of  a  sound  or  probe  from  the  uterine  cavity  to  the  abdominal  ostium, 
and  permitting  the  regurgitation  of  fluids  into  the  abdominal 
cavity.  The  tubes  may  be  congcnitally  displaced,  usually  back- 
ward and  downward  into  Douglas's  pouch,  occasionally  forward 
and  outward  in  an  inguinal  hemia.  They  may  be  obstructed 
by  a  congenital  angulation,  interfering  with  impregnation,  or  re- 
tarding the  passage  of  the  impregnated  ovule  toward  the  uterus, 
and  thus  causing  extra-uterine  pregnancy. 

The   Uterus. — The   numerous   congenital   anomalies  of  the 
uterus  follow  the  well-defined  lines 
which  govern  congenital  deviations 
from  the  normal  in  the  fetal  and  in- 
fantile bod)-  as  a  whole.     Kussmaul 
and   Fiiret    first   explained  the  de- 
vclo]>mental  anomalies  of  the  uterus. 
To  undersliind  these  anomalies  it  is 
ncccssan.'  to  refer  briefly  to  its  em- 
br\(igfni-sis.     It   is  formed  by  the 
junction  and  fusion  of  the  ducts  of 
Muller,  accomplished  in  great  part 
before  the  twelfth  week  of  embry- 
onal life.     In  the  first  four  weeks 
the  Miillerian  ducts  are  solid  cords 
formed    in    the   c]>ithelium   of   the 
Wolfhan  boflies,  canalized  only  at 
the   fimbriated    extremities   of   the 
Fallopian    tubes.     In    the    second 
four  weeks   the  ducts  join  at   the 
future  border  of  uterus  and  vagina 
and    become    hollow.      Until    the 
twentieth  week  of  the  cmbrj-o's  ex- 
istence, there   still   remain   evident 
traces   of    the    fusion   of   the   two 
ducts,  the  uterus  in  this  period  being  still  distinctly  bicomate. 
After  the  twentieth  week,  and  during  early  infancy,  the  utertis 
presents  the  [peculiarities   of  ihc  so-called  fetal  uterus.       The 
cervix  is  much  more  developed  than  the  corpus,  and  the  mu- 
cous membrane  of  the  cervical  canal  and  of  the  uterine  ca%'ity 
is  thrown  into  numerous  folds.     After  the  sixth  year  the  fundus 
and   body   of  the  uterus  have  ob\-iously  attained   considerable 
growtli  in  comjiarison  with  the  ccr\-ix,  (hough  there  is  nothing 
like  tlic  preponderance  over  the  latter  that  occurs  with  puberty. 
All  the  important  developmental  anomalies  of  the  womb  de- 
pend upon  an  arrest  of  development,  and  Ihc  nature  of  these 
anomalies  depends  in  great  part  upon  the  time  at  which  the 
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development  of  the  womb  was  arrested.  If  there  is  an  arrest  of 
the  fusion  of  Miiller's  ducts  before  the  twelfth  week,  a  duplicity  of 
the  uterus  must  result.  If  the  arrest  of  fusion  in  the  two  canals 
occurs  after  the  twelfth  week,  a  bicomate  or  a  septate  uterus  is 
the  result.  If  the  disturbance  of  development  occurs  at  a  later 
period,  the  womb  retains  a  fetal  or  an  infantile  character,  without 
longitudinal  separation  or  distinct  indication  of  the  duplex  man- 
ner of  its  formation.  If  the  arrest  of  development  affects  the 
womb  at  a  very  early  period,  there  may  be  simply  a  rudimentary 
bundle  of  muscles  and  connective-tissue  fibers  to  indicate  its  sit- 
uation, and  in  extraordinary  cases  there  may  be  an  entire  absence 
of  the  organ.  An  arrest  of  development  of  one  side  in  the  first 
four  weeks  results  in  a  unicorn  uterus;   in  the  second  four  weeks 


P*K-  59- — Rudimentary  uterus:  a,  Ribbon -shaped  rudiment  of  uterus;  6,  6,  round 

ligaments;  c,  c,  Fallopian  tubes;  d,  d,  ovaries. 

in  a  unicorn  uterus  with  a  rudimentarv  horn  on  the  other  side. 
Arrested  development  in  the  second  four  weeks  may  afi^ect  the 
canalization  of  one  or  both  Miiller's  ducts. 

Absence  or  Rudimentary  Development  of  the  Uterus. — Complete 
absence  of  the  womb  is  extremely  rare,  although  an  examination 
during  life  may  fail  to  detect  the  slightest  sign  of  its  existence. 
Careful  dissection  may  reveal  a  ribbon  of  muscle  or  connective 
tissues  stretched  across  the  pelvis  (Fig.  59),  or,  as  in  one  case,  a 
mass  of  muscular  substance  on  the  posterior  wall  of  the  bladder 
(Fig.  60). 

A  rudimentary  development  of  the  uterus  is  also  rare. 
There  may  be  a  solid  muscular  body  of  small  size  without  a 
cavity,  or  a  shallow  canal  leading  part-way  into  the  uterine  sub- 
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stance.  More  commonly  in  cases  of  arrested  development  the 
uterus  retains  in  adult  life  ils  fetal  or  infantile  character.  A  dis- 
tinction is  often  drawn  between  the  fetal  and  infantile  uterus,  but 
for  practical  purposes  it  is  unnecessary. 

Deficient  development  of  the  uterus  is  commonly  associated 
with  acute  anteflexion  and  with  imperfect  development  of  the 
ner\'ous  s)'Stcm.  A  large  propwrtion  of  hysterical  and  neurasthenic 
women  possess  an  infantile  uterus.  Usually  the  tubes  and 
ovaries  are  likewise  ill  developed,  but  occasionally  the  ovaries  are 
perfectly  normal  in  anatomical  development  and  in  physiological 
function, — ^an  unfortunate  condition,— for  the  periodical  activity 
of  the  ovaries  and  the  congestion  of  the  pelvis  are  unrelieved  by 
an  adequate  menstrual  dbcharge  from  the  infantile  uterus,  and 
individuals  thus  affected  suffer  severely  at  each  menstrual  epoch. 
Oophorectomy   is  indicated   if  the  woman   is   disabled  by  the 


Fig.  61. — Infunlili 


severity  of  the  menstrual  molimina.  Women  with  ill-developed 
uteri  may  show  no  indication  of  the  defect  in  their  general  appear- 
ance, but  there  is  often  deficient  development  of  the  whole  oi^n- 
ism,  a  small  stature,  a  slight  frame,  a  feebly  resisting  nervous 
system,  and  a  lack  of  mammary  development. 

The  local  treatment  of  an  ill-developed  uterus  is  unsatisfac- 
toT^'.  Some  advantage  may  \k  derived  from  the  use  of  the  faradic 
current  and  the  ncgali\'e  pfjle  of  the  galvanic  current  applied 
in  the  uterine  cavity;  but  in  the  majority  of  cases  the  sterility 
and  the  scanty  menstruation  for  which  the  patient  consults  her 
physician  arc  incurable.  Occasionally  a  cure  is  effected  by  re- 
peated conceptions.  The  uterus  docs  not  expand  sufiiciently  at 
first  to  s>crmit  the  growth  of  a  fetus  to  term,  and  there  arc  repeated 
miscarriages  until  (iie  fourth  or  fifth  pregnancy,  which  may  go  to 
full  time. 


Uterus  Unicornis    .  59 

Arrested  Development  of   One  of  the  Ducts  of  Miiller  (Uterus 

Unicornis).' — There  may  be  an  arrest  of  development  in  or  an  ab- 
sence of  a  MQller's  duct,  with  the  consequent  formation  of  but  one 


Pig.  61.— Ulenjs  unicornis:  LH,  Lefl  horn;  LT,  left  tube;  Lo,  Iftt  ovary; 
L  Lr,  left  round  iigamenl;  Rli,  right  horn;  RT,  right  tube;  Ro,  righl  ovary; 
R  Lr,  right  round  hgamunl. 


Fig.  64. — ill  devclo|inicnt  of  right  side  of 


ongcnital  lateral  flexion. 


side  of  the  womb  and  a  development  of  but  one  Fallopian  tube.  Both 
ovaries  may  be  present.  There  may  be  an  ill-developed  Miillerian 
duct  on  one  side  in  the  shape  of  a  solid  muscular  band  which  runs 
"Monalschr.  f.  Gcb.  u. 
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outward  to  the  insertion  of  the  round  ligament  (Fig.  62).  The 
unicorn  uterus  is  situated  entirely  on  one  side  of  the  axis  of  the 
peh'ic  cavity,  and  it  inclines  sharply  toward  the  corresponding 
pelvic  wall.  There  is  no  uterine  fundus,  and  the  uterine  body 
ends  in  a  cone-shaped  projection  in  which  is  inserted  the  Fallo- 
pian tube.  In  slight  degrees  of  arrested  development  on  one 
side  the  uterus  may  show  a  lateral  flexion  toward  the  undeveloped 
side.  These  conditions  do  not  call  for  g\nccological  treatment. 
They  are  only  detected,  if  recognized  at  all,  in  the  course  of  a  pelvic 
examination  for  suspected  pregnancy  or  for  pelvic  pain.  The 
situation  of  the  uterus  on  one  side  of  the  pelvis  may  lead  to  the 
mistaken  diagnosis  of  tubal  gestation.  If  the  unicorn  uterus  is 
displaced  and  adherent  it  may  be  taken  tor  a  pus-tube. 


vaginal  si 


;  (lidelphy?;  □.  Right  segment;  b,  left  segment;  c,  d, 
ni;  /,f,  Iffi  ovary  and  round  ligament;  g, ;,  left  cervix 
im;   h,  i,  right  cervix  and  vagina. 


Arrested  Fusion  of  the  Ducts  of  Miiller.  Uterus  Dldelphys; 
Double  Uterus. — Occasionally  the  ducts  of  MQllcr  remain  en- 
tirely apart  from  each  other  in  the  whole  course  of  their  devel- 
opment, the  failure  of  union  resulting  in  the  formation  of  two 
dbtinct  uterine  bodies,  without  even  external  junction.  There 
are  two  cervices  and  two  distinct  vaginal  canals,  though  the 
latter  always  lie  in  juxtaposition  to  each  other  (Figs.  65  and  66). 
It  was  thought  at  one  time  that  this  was  an  extremely  rare 
variety  of  duplex  formation  in  Ihc  uterus,  but  by  a  more  careful 
examination  of  patients  during  life,  and  a  more  careful  observa- 


Uterus  Bicornis  Duplex  6i 

tion  of  specimens  postmortem,  the  number  of  reported  cases  has 
grown  considerably,  and  it  is  a  question  if  many  of  the  examples 
of  uterus  bicornis  should  not  be  included  under  the  heading  of 
double  uterus  or  uterus  didelphys. 

During  life  the  diagnosis  of  complete  separation  of  the  two 
uterine  bodies  can  be  made  by  the  introduction  of  the  sound  into 
each  and  the  observation  that  one  moves  entirely  independently 
of  the  other.  Bimanual  palpation  may  also  furnish  the  same 
information. 


Fig.  67. — Uterus  bicornis  duplfs:  a,  a,  Double  etiirance  to  vagina;  b,  meatus 
urinarius;  c,  clitoris;  iJ,  urethra;  «,  f,  duublc  vadna;  /,/,  external  orifices  of  uterus; 
g,  g,  double  cervii;  h,  h,  bodies  and  homs  of  uterus;  i,  i,  ovaries;  k,  k,  tubes; 
/,  /,  round  ligaments;   m,  m,  broad  ligaments. 


Many  explanations  have  been  offered  for  the  failure  of  Miil- 
ler's  ducts  to  unite,  such  as  hypertrophy  and  persistence  of  the 
Wolffian  bodies,  their  wide  separation,  undescended  ovaries,  the 
persistence  of  a  vesico-rcctal  fold  of  peritoneum,  short  round  liga- 
ments, a  broad  pelvis,  amniotic  bands  and  overdi  stent  ion  of  the 
allantois,  but  none  of  these  theories  is  entirely  satisfactorj'. 

UleruB  Bicornis  Duplex. — The  two  bodies  of  the  uterus  are  in 
juxtaposition  and  are  connected  externally,  but  remain  internally 
distinct  and  apart  through  their  whole  length.    They  arc  joined 
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externally  not  so  much  by  muscular  tissue  as  by  their  peritoneal 
investment  and  connective  tissue.  There  are  two  distinct  uterine 
cavities,  two  cer\-ices,  and  a  double  vagina. 

This  form  of  double  uterus  may  be  converted  into  a  single 
chambered  organ  by  the  following  surgical  procedure:  The  sep- 
tum in  the  vagina  is  cut  away  between  clamps,  the  raw  edges 
being  cauterizeti ;  the  cer^-tcal  canals  are  separately  dilated  and 
then  with  one  blade  of  the  metal  dilator  in  one  canal,  the  other 
in  the  second,  the  septum  is  destroyed  by  a  cauter>-  knife,  if  neces- 
sary- to  the  fundus  {Long\-ear). 

Uterus  Blcornis  Unicollis  (Bind  Uterus).— The  junction  of  the 


of  P»nna.). 


two  ducts  is  perfci't  bflow,  so  ilial  Uit'rc  m:iy  be  a  single  cervix 
without  a  dividing  ^qmun;  but  at  the  internal  os  the  two 
uterine  lial\e.s  di\t.-rgc  sharply  from  each  other.  It  may  not  be 
easy  to  ri-togni/.t'  tliis  condition  during  life,  but  it  is  possible  to 
do  so  by  Li  careful  bimanual  examinaiiun,  followed  by  the  use  of 
the  uterine  sound,  which  delects  the  divergence  of  the  uterine 
canals.  If  the  bifui  uterus  is  relroverted  and  firmly  fixed  by 
intlammaiorv  ailhesinns,  ii  may  be  lal;en  for  a  double  pyosalpinx. 
A  bilid  uterus  may  be  convcrtcil  into  a  unicorporal  organ  by 
incising  the  two  horns  on  the  mc<iian  sides  intii  the  uterine  cavities, 
excising  a  wedge  shaped  piece  anteriorly  and   |>osteriorly  at  the 


Uterus  Cordiformis — Uterus  Septus 
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points  of  junction,  and  suturing  the  raw  surfaces  together  so  that 
the  anterior  and  posterior  walls  of  one  horn  are  Joined  to  the 
corresponding  walls  of  the  other. 

In  uterus  cordlformfs  the  fundus  is  broad,  and  the  uterus  has 
a  conventional  heart  shape.  Associated  with  this  external  appear- 
ance there  may  be  a  longitudinal  septum  within  the  uterine  cavity. 


Fig.  69.— Uteruscordiformis:  0,  Indented  fundus;  6,  6,  lubes;  c,c,  round  liga- 
ments; d,  central  longitudinal  ridge  on  posterior  wall  of  uterine  cavity;  t,  e,  laleral 
ridges  of  same;  /,  internal  os;  g,  g,  cervix. 


Fig.  70. — Ulenis 


Fig.  71. — Uterus  septus  (Gre 


Uterus  incudlformis  is  an  exaggeration  of  the  uterus  cordi- 
formis without  the  median  depression  in  the  fundus.  The  upper 
portion  of  the  uterus  is  expanded  laterally,  so  that  the  whole 
organ  has  the  shape  of  an  anvil. 

Uterus  Septus,  Subseptus,  Partitus,  Semi-partitus. — With  or 
without  any  external  manifestation  of  imperfect  fusion  of  Miiller's 
ducts,  there  may  be  in  the  interior  of  the  uterus  a  longitudinal 
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septum  dividing  the  cavity  in  whole  or  in  part.  The  two  di«- 
sions  of  the  womb  in  a  uterus  septus  are  commonly  of  unequal 
size  or  development.  One  b  usually  smaller  and  less  developed 
than  the  other. 

The  vagina  is  divided  by  a  longitudinal  septum  in  cases  of 
uterus  didelphys,  uterus  bicomis  duplex,  and  sometimes  in  uterus 
subseptus.  The  vagina  and  cervix  (uterus  biforis)  may  be  divided 
longitudinally  without  division  of  the  uterine  ca\ity. 

Anomalies  of  Development  In  the  Cervix. ^ — The  commonest 
developmental  anomaly  in  the  cervix  is  a  stenosis  of  the  canal 
and  of  the  external  and  internal  os,  associated  frequently  with  a 


I"ig  71 — Schpmatic  dmwing  of 
double  \agina  and  single  uterua:  A, 
Left  lagina  B  nght  vagina;  C,  cer- 
vical stplum 


small  and  conical  cervix,  and  often  with  an  undersized  and  ante- 
flexed  uterus.  The  narrow  cervical  canal  and  the  angle  of 
flexion  in  the  lower  uterine  segment  directly  above  it  oppose  a 
mechanical  obstacle  to  the  escape  of  blood  at  the  menstrual 
peritKl.  For  the  first  few  years  after  puberty  there  may  be  very 
little  pain;  but  as  the  menstrual  (low  increases,  there  is  greater 
difiiculty  in  its  discharge;  the  disturbance  of  the  uterus,  its  dis- 
tention, and  the  violent  muscular  action  required  to  expel  the 
bl<H)d  irritate  the  lining  membrane,  which  in  time  becomes 
chronically  congested.  This  condition  leads  to  a  sudden  onset 
of  menstruation,  with  a  more  profuse  flow,  which,   of  course. 
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increases  the  difficulty,  and  so  a  vicious  circle  is  established  that 
causes  greater  sulBFering  at  each  period,  intermenstrual  pain,  and 
at  length  a  complete  nervous  breakdown.     (See  Dysmenorrhea.) 

Atresia  of  the  Cervix. — Congenital  atresia  of  the  cervix  may 
have  its  seat  at  the  internal  or  at  the  external  os,  or  it  may  alBFect 
the  whole  canal.  It  is  not  discovered  until  after  puberty  and  the 
institution  of  menstruation.  If  there  is  no  associated  anomaly 
of  the  uterine  body  or  ovaries,  the  menstrual  molimina  appear 
regularly  and  become  more  painful  without  the  discharge  of 
blood  from  the  genitalia.  By  a  bimanual  examination  the  phy- 
sician detects  a  spherical  cystic  tumor  in  the  pelvis,  occupying 
the  position  of  the  uterus.  By  a  specular  examination  the 
closure  of  the  external  canal  and  the  distention  of  the  cervix 
may  be  seen,  or  if  the  atresia  is  higher  up  it  is  detected  by  a 
sound.  Exceptionally  there  is  no  attempt  at  menstruation,  and 
occasionally  the  menstruation  is  vicarious. 

The  diagnosis  of  congenital  atresia  of  the  ccrvdx  is  easily 
made.  It  is  impossible  to  pass  a  sound  through  the  cervical 
canal.  If  there  has  been  an  accumulation  of  menstrual  fluid  or 
of  mucus  within  the  womb,  the  latter  is  converted  into  a  cystic 
tumor  with  rather  thick  walls,  and  on  both  sides  of  it  there 
may  be  enlarged  and  distended  tubes.  In  atresia  at  the  inter- 
nal OS  the  external  form  of  the  cervix  is  well  preserved.  In 
atresia  at  the  external  os  the  cervix  is  practically  obliterated  and 
becomes  continuous  with  the  vaginal  vault.  By  digital  exami- 
nation it  is  impossible  to  delect  the  cervix,  but  upon  inspection 
through  a  speculum  it  is  indicated  by  a  slightly  projecting  nipple 
in  the  middle  of  the  vaginal  vault,  and  the  seat  of  the  external  os 
is  marked  by  a  shallow  dimple.  Landau  and  Pick'  report  a  case 
of  congenital  gynatresia  in  which  the  cervix  was  replaced  by  an 
imperforate  adenomyoma  derived  from  the  Wolffian  body. 

(For  the  trealment  see  Hematometra.) 

Arrested  Development  of  the  Cervix. — The  cervix  may  be  un- 
developed in  common  with  ill  development  of  the  uterus  or  of  the 
whole  genital  apparatus.  Occasionally  the  cervix  alone  is  aflFected, 
and  in  exceptional  instances  the  whole  vaginal  portion  may  be 
lacking,  while  the  rest  of  the  genital  canal  is  well  developed.  In 
these  cases  the  vagina  passes  directly  into  the  uterine  cavity  by  a 
small  constricted  opening.  It  is  easy  to  confound  with  this  con- 
dition a  congenital  stenosis  of  the  upper  third  of  the  vagina,  in  which 
the  canal  is  suddenly  reduced  to  a  small  sinus  barely  admitting  the 
uterine  sound,  or  a  transverse  perforate  septum  in  the  vagina. 

Hypertrophy  of  the  Cervix. — The  vaginal  portion  of  the  cervix 
occasionally   shows   marked   hypertrophy,    presumably   of   con- 

»  "Arch.  f.  Gyn.,"  Bd.  Ixiv,  H.  i. 
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genital  origin.  There  is  no  inversion  of  the  vaginal  mucous 
membrane,  yet  the  cervix  reaches  to  and  projects  beyond  the 
vulva.  It  has  a  conical  shape,  with  a  broad  base,  but  that  portion 
of  it  which  appears  between  the  labia  has  a  normal  appearance 
in  shape  and  size.  There  is  no  ulceration  around  the  os,  no 
marked  increase  in  the  transverse  diameter;  in  short,  there  are 
none  of  those  changes  which  are  common  when  the  cervix  is  pro- 
lapsed in  consequence  of  inversion  of  the  vaginal  walls  and  supra- 
vaginal elongation,  the  latter  being  usually  due  to  some  of  the  in- 
juries of  childbirth,  and  having  no  place  among  the  congenital 
anomalies  of  this  region.  Hypertrophy  of  the  infravaginal  portion 
of  the  cervix  is  more  common  in  negresses  than  in  white  women. 


and  postt 


Fig.  75— Hypertrophic 
n  ol  thi;  cervix  and  prolapsus: 
rv[x;  &,  uterine  body;  (.meatus. 


The  treatment  i  j  ^  putalion  of  the  cervix  at  the  level  of  the 
vaginal  \ault      (Slc  page  2  4.) 

The  vagina  maj  be  absent  or  indicated  only  by  a  rudimentary 
cord  of  connective  tissue.  This  condition  may  be  associated 
with  an  absence  of  the  whole  internal  genitalia,  while  the  exter- 
nal genitals  may  present  a  perfectly  normal  appearance.  If 
the  uterus  and  ovaries  are  well  develoiwd,  the  absence  of  the 
vagina  gives  rise  to  serious  trouble  as  soon  as  menstruation 
begins.  The  menstrual  fluid  collects  within  the  womb,  and 
also  in  the  tubes,  which  may  distend  to  the  point  of  rupture. 
By  a  bimanual  examination  of  the  rectum  and  abdomen,  the 
distended  uterus  and  the  tubes  may  be  delected  high  up  in 
the  peh'ic  ca\'ily  or  above  it.     The  thickness  of  llie  tissue  repre- 


Fig.  77- — Congenital  absaux  of  the  vagina. 
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scnting  the  vagina,  or  the  entire  absence  of  such  tissue,  can 
be  determined  by  a  sound  in  the  bladder  and  a  finger  in  the  rec- 
tum. A  passageway  must  be  opened  for  the  escape  of  the 
retained  menstrual  blotKl  by  making  a  transverse  incision  in  the 
perineum  between  the  rectum  and  the  urethra,  and  then  a  blunt 
dissection  upward  until  the  cervix  is  reached.  The  rectum  and 
bladder  are  guarded  from  injur}'  by  a  bougie  in  one  and  a  sound 
in  the  other.  The  uterus,  when  it  is  reached,  is  punctured  with  a 
trocar  and  the  thick  sanguinolcnt  fluid  is  allowed  to  escape  slowly, 
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rig.  7S.-I.nplml, 
prolapsus  uli'ri  iniplar 
(Howard  Hospilal)- 


long-continued  irrigation  of  llic  uterine  cavity  with  boracic  acid 
solution  and  jjacking  wiili  imloform  gauze  following  the  evacuation 
of  the  uterus.  If  the  tubes  are  distended,  an  abdominal  section 
and  their  removal  should  precede  the  vaginal  operation.  The 
numerous  fatal  cases  of  peritonitis  following  operation  for  gyn- 
atrtsia  are  due  to  the  putrefatlion  of  the  lluid  in  tlie  dbtended 
tubes  or  to  their  ru])ture.  The  artificial  vagina  is  kept  open  with 
great  dilFicuhy  after  such  an  operation.  The  best  means  is  to 
transjxjse  a  flap  of  skin  from  tlie  labia  raajora  or  buttocks  into 
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Fig.  Bo. — Silver  plug  (Sims')  supported  by  abdominal  bell  and  rubber  bands. 
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the  vagina,  sewing  the  ends,  if  possible,  to  the  cervix.  Per- 
sistent and  frequent  dilatation  with  cylindrical  dilators  must  fol- 
low. In  spite  of  all  these  efforts,  however,  the  artificial  opening 
may  close  again,  or  may  become  so  contracted  as  to  oppose  a 
serious  mechanical  obstacle  to  the  escape  of  the  menstrual  fluid. 
It  may  be  possible  to  use  i)acking  persistently,  or  to  insert  a 
metal,  hard-rubber,  or  glass  tube  (Sims'  plug)  which  shall  be 
continuously  worn.  In  one  case,  quoted  by  Pozzi,  temporary  suc- 
cess was  attained,  after  making  the  artificial  vagina,  by  electrolysis. 
If  tliere  is  absence  or  non-development  of  the  uterus,  so  that 
menstruation  does  not  occur,  the  propriety  of  making  an  artificial 

vagina  sinii)ly  to  j)ermit  coj^ulaticn  is  ques- 
lionablc.  Tlie  mere  making  of  the  artificial 
vagina  is  easy  enough  (see  page  153). 
Should  there  be  well-devcl()i)ed  ovaries  with 
absence  of  the  vagina  and  uterus,  so  that 
there  are  menstrual  molimina,  associated 
with  great  pain  and  nervous  distress, 
ooj:)horcctomy  may  be  called  for.  In  a  few 
cases  of  absent  vagina  and  uterus  there  has 
been  vicarious  menstruation,  the  blood  being 
di>charged  from  the  mucous  membranes  of 
the  nose,  stomach,  lungs,  and  in  one  case 
through  the  skin  of  tlie  extremities. 

Occasionally  the  vagina  is  absent  in  only 
a  part  of  its  course,  being  reduced  to  a  solid 
fibrous  cord  at  about  the  middle.  The 
menstrual  fluid  after  puberty  is  retained, 
first  distending  the  vaginal  canal  above  the 
])()int  of  atresia,  then  dilating  the  uterine 
cavitv,  and  fmallv  the  tubes.  This  condi- 
\\o\\  is  easily  managed  by  operative  treat- 
ment, the  mucous  membrane  of  the  upper 
vagina  being  united  to  that  of  the  h)wcr  canal.  Atresia  of  the 
vagina  may  result  if  the  depression  l)etween  the  labia  fails  to 
unite  whh  the  vaginal  canal  in  embryonal  development.  The 
two  passageways  impinge  upon  each  other,  but  the  barrier  be- 
tween them  fails  to  melt  away  as  it  should.  In  such  a  case  the 
urogenital  fissure  is  much  deeper  than  common,  but  the  accumu- 
lated fluid  behind  the  barrier  which  prevents  its  escape  is  within 
easy  reach  and  its  evacuation  is  attended  with  no  special  diffi- 
culties. After  making  a  free  opening  or,  if  necessarj-,  a  dissec- 
tion upward  to  reach  the  vaginal  canal,  the  mucous  membrane 
of  the  vagina  may  be  pulled  down  and  stitched  to  the  skin  of 
the  vulva. 


Fig.  81. --Slit-  hini; 
vaginal  walU  lo  cMcrnal 
skin  (Kellv). 
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Unilateral  Vagina. — One  of  ihe  two  MiiUer's  ducts  may  fail  to 
develop,  and  the  vagina  is  formed  by  the  growth  of  but  a  single 
duct.  It  is  doubtful  if  a  unilateral  vagina  ever  occurs  except  with 
a  unicorn  uterus.  The  vaginal  canal  is  much  narrower  than 
common,  and  may  be  situated  to  one  side  of  the  median  line. 

Double  Vagina. — There  may  be  a  failure  of  fusion  of  the  two 
Miillcr's  ducts  in  their  lower  portions,  as  there  is  a  failure  of 
fusion  above  in  the  different  forms  of  double  or  septate  womb. 
The  septum  of  the  double  vagina  is  so  arranged  that  one  canal 
is  somewhat  anterior  to  the  other-  The  septum  usually  extends 
the  whole  length  of  the 
vagina  and  is  often  associ- 
ated with  a  double  hymen. 
In  some  cise-i  how  cm  r  the 
septum  ma>  be  lacking  in 
part  The  h)Tnen  ma\  be 
smgle  and  there  maj  be  a 


considerable  space  between   it   and   the  commencement   of  the 

\  vaginal  septum,  or  only  the  lower  two-thirds  of  the  ragina  with  its 

entrance  may  be  double,  the  septum  not  extending  lo  the  cervix. 

Occasionally  the  double  vagina  is  asymmetrical,  one  of  the  canals 

being  larger  and   better  developed  than  the  other.     In  such  a 

case  the  smaUer  canal  may  be  closed  at  its  lower  end.     After 

I  puberty  a  lateral  hematocolpos  may  appear  if  the   undeveloped 

[•  vaginal  canal  is  connected  with  one  side  of  a  double  uterus.     It 

■  has  been  claimed  that  a  double  vagina  is  only  found  with  some 
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form  of  double  uterus,  but  in  the  case  illustrated  in  figure  84  there 
were  two  vaginas  only  for  two-thirds  of  the  way  from  the  entrance; 
above  that  point  the  genital  canal  was  normal. 

A  double  vagina  is  often  overlooked.  In  the  case  of  lateral 
hcmatocolpos  from  atresia  of  one  side  of  a  double  vagina,  the  diag- 
nosb  may  be  difficult,  and  is  made  only  after  a  careful  bimanual 
and  rectal  examination,  and  possibly  only  after  a  free  incision 
into  the  vaginal  wall  and  the  evacuation  of  the  accumulated  fluid. 

Stenosis  of  the  Vagina. — ^There  may  be  narrowing  of  the  whole 
vaginal  canal  associated  with  ill  dc\'ciopmcnt  of  the  entire  genital 


Fig-  84. — Double  vagina. 

tract.  Occasionally  the  vagina  in  its  upper  third  is  reduced  to  a. 
small  sinus  no  larger  ihan  a  cervical  canal,  the  vagina  suddenly 
ending  at  a  distance  of  an  inch  or  more  below  the  cer\'ix.  The 
vagina  maj'  likewise  be  obstructed  by  transverse  folds  of  mu- 
cous membrane  and  connective  tissue,  in  some  cases  simulating 
a  second  hymen  high  up  in  the  canal,  in  others  taking  the  form 
of  thick,  fleshy,  transverse  bands.'  Occasionally  these  bands  run 
anteroposteriorly. 

'The  author  has  seen  three  cases  in  which  the  vaf^na  ended  apparent!/ in 
a  normal  vault  about  two-thinls  Ihe  way  up.  To  the  left  of  the  median  line  was  a 
slit  into  whith  tho  forefinRtr  could  be  passed.  Beyond  this  point  the  vagina  again 
expanded  into  its  proper  width,  with  tile  cervix  projecting  normally  from  its  vault. 
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The  Vulva. — ^At  the  end  of  the  first  month  of  the  embryo's 
existence  a  depression  is  developed  in  the  caudal  region,  growing 
deeper  toward  and  opening  into  the  allantois,  constituting  the 
common  opening  for  the  alimentary,  the  genital,  and  the  urinary 
canals,  the  so-called  cloaca.  A  few  days  later  the  first  indication 
of  the  external  genitals  appears  in  the  shape  of  a  slight  eminence 
above  the  cloaca,  and  on  either  side  of  this  eminence  appears 
a  fold  of  skin.  In  the  course  of  the  nejct  two  weeks  the  wall 
partly  separating  the  intestines  and  allantois  grows  downward 
into  the  cloaca,  and,  being  met  by  a  process  from  the  external 
skin  growing  upward,  forms  the  perineum  and  divides  the  genital 
from  the  intestinal  canal.  The  genital  eminence  in  the  female 
becomes   later   the   clitoris;    the    folds   of   skin   on    either  side, 


su 


Fig.  85.  Fig.  86.  Fig.  87.  Fig.  88. 

Fig.  85. — cl,  Cloaca  which  has  opened  into  primitive  hind-gut,  and  commu- 
nicates with  the  rectum  and  allantois;  the  posterior  portion,  ally  of  the  latter  has 
commenced  to  dilate  to  form  the  urinary  bladder;  m,  duct  of  Muller;  r,  rectum. 

Fig.  86. — The  cloaca  has  divided  into  a  ventral  portion,  5m,  the  urogenital 
sinus,  which  communicates  ventrally  with  the  urethra,  u,  and  the  bladder,  6,  and 
more  dorsally  with  v,  th(;  vagina,  formed  by  fusion  of  the  ducts  of  Muller;  r,  rectum. 

Fig.  87. — The  perineum  or  tissues  separating  the  rectum  from  the  urogenital 
sinus  are  well  developed;  the  neck  of  the  bladder  has  become  constricted  to  form  the 
primitive  urethra,  and  is  separated  from  the  vaginal  passage,  though  both  open  into 
the  common  urogenital  sinus,  s,  and  the  clitoris,  c  (in  the  male  the  rudiment  of  the 
penis),  has  appeared;    r,  rectum. 

Fig.  88. — The  urogenital  sinus  of  the  female,  5,  remains  as  the  cleft  between 
the  sides  of  the  e.xternal  aperture  of  the  labia  minora;  it  communicates  in  front  with 
the  bladder,  6,  and  dorsally  with  the  vagina,  v;  r,  rectum. 


the  labia  majora.  Within  these  are  developed  the  nymphae  or 
labia  minora.  Anteriorly  the  urethra  is  now  formed,  and  a 
septum  divides  the  urinary  from  the  genital  tract.  The  ducts  of 
Muller  descend,  making  the  urogenital  sinus,  the  common  exter- 
nal opening  for  the  genital  and  urinary  tracts,  more  shallow. 

Atresia  of  the  Vulva. — Very  rarely  there  is  an  entire  absence 
of  the  successive  steps  in  development  by  which  the  urogenital 
sinus  is  formed,  and  the  skin  is  stretched  evenly  and  imperforate 
from  the  pubes  to  the  coccyx  and  from  one  tuberosity  of  the 
ischium  to  the  other.  There  is  complete  atresia  of  the  vulva 
and  of  the  anus.     Such  a  fetus  is  non-viable. 

Arrested  Development  of  the  Urogenital  Sinus. — An  arrest  in  the 
development  of  the  urogenital  sinus  occasionally  results  in  a  per- 
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sistence  of  the  conditions  that  existed  at  the  stage  of  embrv'onal 
development  when  the  openings  of  the  intestine,  bladder,  and 
genital  tract  were  common  and  unseparated.  There  may  be  thus 
hypospadias  in  the  female,  which  is,  however,  very  rare,  or  more 
commonly  an  anomalous  opening  of  the  bowel  in  the  fossa 
navicularis.  To  this  condition  the  name  of  atresia  ani  vaginalis 
is  commonly  given,  a  name  not  strictly  accurate,  for  there  is  no 
atresia  of  the  anus,  simply  an  abnormal  position.  Rarely  there 
may  be,  coincident  with  this  abnormal  opening  of  the  bowel,  a 
patent  anus  in  the  normal  situation. 

Hyperplasia  and  Hypertrophy  of  the  Vulva. — Hypertrophy  of 
the  labia  majora  is  rare.  The  author  has  seen  but  a  single 
example,  in  which  the  labia  projected  an  inch  and  a  half  from 
ihc  surrounding  skin  and  measured 
carh  one  inch  and  three-quarters 
transversely.  Supernumerarj- devel- 
opmcni  of  llic  labia  minora  is  like- 
wise rare.  Bolh  these  conditions  are 
of  interest  to  the  scientific  student, 
but  call  for  no  gynecological  treat- 
ment. Hypt-rtrophy  of  the  labia 
minora  is  a  more  common  condition. 
Il  is  found  normally  in  certain  races, 
as  ihe  Hottentols,  and  is  occasion- 
ally seen  in  Caucasian  women.  If 
the  hyijcrlrophicd  nympha;  are  irri- 
tated and  inilamcd,  so  that  locomo- 
lioii  is  dillicull,  or  if  they  interfere 
willi  coitus,  ihcy  should  be  excised. 
Ill  Development  of  the  Vulva, — If 
the  internal  genitalia  arc  defective, 
ilic  labia  majora  and  minora  may  be 
small  and  fiat,  the  introilus  vagina;  shallow  and  narrow,  the 
mons  veneris  not  prominent  and  poorly  provided  with  hair.  On 
the  other  hand,  with  entire  absence  of  the  vagina  and  uterus,  the 
external  genitalia  ma\-  be  perfectly  developed. 

Hypertrophy  of  (he  Clitoris. — The  clitoris  is  sometimes  hy- 
pertrophicd  to  the  size  of  a  penis.  If  it  interferes  with  coitus, 
becomes  casib'  inflamed  or  irritated  and  causes  decided  discom- 
fort, the  redundant  portion  should  be  amputated.  Nothing  is 
gained  by  the  amputation  of  the  clitoris  for  nymphomania  or 
for  masturbation.  To  the  discredit  of  gynccologv-,  this  operation 
obtained  considerable  fa\'or  for  a  time  by  tlie  enthusiastic  ad- 
vocacy of  Baker  Brown  and  a  few  indiscreet  followers.  It  is  now 
known  to  be  useless. 


Fig.  S..,.--[Iv 
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Anomalies  of  the  Hymen. — The  hymen  is  normally  a  delicate 
annular  membrane  at  the  outlet  of  the  vagina,  with  a  central  per- 


foration into  which  the  tip  of  the  little  finger  can  be  inserted. 
There  are,  however,  many  variations  of  form  and  orifice.     The 
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latter  may  be  crescentic,  with  the  concavity  closely  embracing  the 
urethra.  There  may  be  two  symmetrical  openings  side  by  side 
or  the  orifices  may  be  punctate  and  numerous  (cribriform  hymen). 
The  edge  of  the  hymen  may  be  dentated,  looking  as  though  it 
had  been  ruptured  by  coitus,  or  it  may  be  apparently  irregularly 
carved  out  of  thickened  tissue  (sculptured  hymen).  The  orifice 
may  be  exceedingly  minute,  or  the  membrane  may  be  imper- 
forate, causing,  after  puberty,  hematocolpos  and  hematometra.^ 
The  hymen  is  occasionally  hypertrophicd ;  it  may  project  beyond 
the  labia  majora  one  to  three  centimeters  (Scanzoni).  It  is  more 
commonly  simply  thickened,  and  opposes  by  its  unnatural 
strength  an  insuperable  barrier,  perhaps,  to  coitus,  but  not  ne- 
cessarily to  conception.  In  rare  instances  the  hymen  is  so  elastic 
that  coitus  docs  not  rupture  il,  nor  even  the  birth  of  a  fairly 
well  grown  fetus.  An  unruptured  hymen  may  be  seen  in  a  pros- 
titute who  has  plied  her  trade  for  years,  and  Winckel  quotes  a 
case  in  which  a  five  months'  fetus  was  born  without  laceration 
of  the  hymen.  In  a  few  instances  complete  absence  of  the  hymen 
has  been  noted,  and  it  is  occasionally  represented  merely  by  a 
few  ill-developed  papilke. 

Retention  of  Mucus  and  Blood  within  the  Genital  Tract 
in  Consequence  of  Gynatresia  (Hydrometra,  Hematometra; 
Hematocolpos,  Hydrocolpos;  Hemelythrometra;  Hemato- 
salpinx).— As  a  result  of  atresia  in  any  portion  of  the  genital  tracts 
either  congenital  or  acquired,  the  secretions  of  the  mucous  mem- 
brane and  the  blood  at  the  menstrual  periods  can  not  escape,  and 
accumulate  from  time  to  time  in  spite  of  a  certain  amount  of 
absorption  between  the  periods. 

In  atresia  of  the  cervix,  the  mucus  from  the  endometrium  and 
the  blood  of  the  menstrual  periods  after  puberty  accumulate 
steadily,  first  dilating  the  cervical  canal  and  in  time  the  uterine 
cavity,  until  large  quantities  of  blood  may  be  contained  within 
the  womb,  thinning  the  walls  to  the  tenuity  of  paper,  or  accom- 
panied by  an  eccentric  hypertrophy  of  the  uterus  and  thickening 
of  the  walls.  In  the  course  of  time,  both  in  congenital  and 
acquired  atresia,  there  is  an  accumulation  within  the  tubes 
(hematosalpinx)  as  well  as  within  the  uterine  cavity  (hemato- 
metra). The  fluid  in  the  tubes  is  derived  not  only  from  a 
regurgitation  of  uterine  fluid,  but  also  from  the  tubal  mucous 
membrane.  Communication  between  the  tube  and  the  uterine 
cavity  may  be  shut  ofl",  proving  conclusively  the  tubal  origin  of 

'  It  is  a  disputed  point  whether  an  imperforate  hymen  is  usually  congenital  or 
acquired.  If  all  the  other  genital  organs  are  normal  in  development,  the  conditioa 
is  most  often  acquired.     (See  Gcllhorn,  "Am.  Journ.  of  Obstet.,"  Aug.,  1904.) 
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the  accumulated  blood.     The  fluid  within  the  uterus  and  tubes  is 
dark  and  thick. 

The  symptoms  of  hematometra  appear  only  after  puberty. 
There  are  at  each  menstrual  epoch  increasing  pains  of  a  cramp- 
like character  and  intense  bearing- down  efforts  without  the 
escape  externally  of  blood.  The  patient  herself  or  her  friends 
commonly  realize  the  fact  that  there  is  a  mechanical  obstnic- 


Flg,  Qi. — uterus  unicomis.with  absence  of  cervix  and  vara 
tosalpinx,  measunng  20  cm.  in  its  longest  diameter:  it,  Fundti 
/,  fimbriated  extremity  of  tube. 


.;  enormous  hema- 


tion  to  the  escape  of  the  menstrual  fluid.  In  time,  from  irritation 
and  congestion,  an  inflammation  begins  m  the  pelvis,  and  symp- 
toms of  pelvic  peritonitis  are  added  to  those  of  the  retained 
fluid  within  the  uterus.  Suppuration  within  the  womb  or  within 
the  tubes  may  occur,  converting  the  case  into  one  of  pyometra  or 
pyosalpinx.  Ordinarily  the  suffering  is  so  extreme  and  the  db- 
tention  of   the  genital  canal  so  great  within  a   few  years  after 
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puberty  that  surgical  intervention  is  required.  But  cases  are  re- 
corded of  persistenlly  recurring  menstrual  molimina  and  a  steady 
accumulation  of  blood  for  more  than  twenty  years  before  the 
patient  was  relieved  by  an  operation.  It  is  probable  that  the 
secreting  mucosa  of  the  genital 
~  canal  undci^ocs  a  pressure  atrophy 

in  time  and  that  the  quantitj'  of 
exuded  blood  diminishes  from 
month  to  month. 

If  the  point  of  atresia  is  situated 
low  in  the  genital  canal,  at  the  mid- 
\  l^\  b  ^^^  ^)^'itd  or   outlet  of   the  vagina, 

Ijijfcv""'^  the  fluid  accumulates   first    within 

>'^%*''^'J'Sw>  '^*^  vagina  (hcmatocolpos),  and 
***■  ^^  '  '^^  considerably  later  in  the  cer\nx  and 
~~~  utcrint;    cavity    (hemclythrometra), 

which  commonly  preserves  for  a 
long  period  an  hour-glass  form  by 
the  projection  inward  of  the  internal 
OS.  In  examining  such  a  case  the 
uterus  may  be  felt  as  a  solid  body  ]>erchcd  upon  the  cystic  tumor, 
consisting  of  the  dilated  vagina  and  cervix.  If  the  obstruction 
is  an  im])crforale  hymen  il  finally  bulges  outward,  protruding 
between  the  labia.     In   neglected   cases,   or  in   those  in  which 


l-'igai— 5; 


a  correct  diagnosis  has  not  been  made,  there  is  occasionally 
a  spontaneous  evacuation  of  the  fluid  by  a  rupture  at  the 
site  of  the  atresia.     These  cases  are  likely  to  end  unfortunately; 
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the  fluid  is  not  freely  evacuated,  and  the  portion  that  remains 
behind  is  liable  to  infection,  which  spreads  to  the  tubes  and  thus 
to  the  peritoneal  cavity,  or  to  the  Ij-mphatic  and  venous  channeb 


Fig.  <)7.^Unilatcral  he 


of  the  uterine  wall.  Perforation  may  occur  into  the  peritoneal 
cavity,  cither  by  a  laceration  of  the  tubal  walls  or  by  rupture  of  the 
uterus  above  its  peritoneal  attachment.     This  accident  is  usually 
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followed  by  the  rapid  development  of  septic  peritonitis.  The 
author  has  seen  a  rupture  into  the  bladder  of  a  hemelythrometra 
due  to  acquired  atresia  of  the  vagina  In  cases  of  double  uterus 
and  vagina  it  is  not  uncommon  to  hnd  atresia  on  one  side,  with  a 
consequent   lateral  hematometra  or  hematocolpos.     Such  cases 


Fig.  pq  ^I  atcral  jiximtlrd  mcuiui  thniugh  palenl  cervical  canal:  t,  e. 
Fundus;  /  g  Fallopian  tubes  h  cervical  canal  dilaled  i  opening  into  patent 
cervical  canal     a   citernal  os 


are  not  so  easy  lo  recognize  as  those  already  described,  but  a  careful 
examination  should  almost  always  avoid  error.  In  lateral  hema- 
tocolpos, a  cystic  tumor  is  found  occupying  one  side  of  the  vaginal 
canal,  and  a  bimanual  examination  may  reveal  the  body  of  a 
uterus  above  it,  while  on  the  unalTectcd  side,  evidences  of  duplex 
formation  in  the  womb  may  be  apparent. 
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In  lateral  hematometra  a  cystic  tumor  may  be  detected  directly 
alongside  the  normal  half  of  the  uterus  and  obviously  intimately 
connected  with  it.  A  history  of  periodicity  in  the  pain  caused 
by  accumulated  fluids  coincident  with  the  menstrual  period  is 
also  a  help  in  the  diagnosis.  Finally,  puncture  of  the  obliterated 
half  of  the  cervix  verifies  the  presumptive  diagnosis. 

The  Treatment  of  Retention  within  the  Genital  Canal  of  Menstrual 
Blood  and  Mucous  Discharge. — Before  undertaking  the  evacuation 
of  retained  fluids  in  the  genital  canal  the  condition  of  the  tubes 
must  be  ascertained  by  a  combined  rectal  and  abdominal  exami- 
nation. If  they  are  distended,  as  they  often  are,  the  safest  plan 
for  the  patient  is  the  performance  of  an  abdominal  section  and  the 
removal  of  the  tubes.  If  there  is  doubt  as  to  the  tubal  condi- 
tion, an  explorator}'  abdominal  section  is  indicated.  No  matter 
how  carefully  the  point  of  atresia  is  punctured,  or  how  cautiously 
and  slowly  the  fluid  is  evacuated,  or  how  scrupulously  aseptic 
the  operation  may  be,  it  is  impossible  to  insure  the  evacuation 
from  the  tubes  of  the  thick  tSLvry  blood  they  contain.  Infection 
of  the  tubal  contents  is  probable,  and  a  septic  peritonitis  is 
the  result.  The  tubes,  if  they  are  distended  or  diseased,  being 
removed,  the  site  of  the  atresia  may  be  punctured  with  a  trocar, 
the  opening  enlarged  by  bougies  or  by  a  blunt-pointed  bistoury, 
and  the  fluid  in  the  vagina  and  uterus  washed  out  or  mopped 
out  with  pledgets  of  gauze.  It  is  not  difficult  to  empty  the 
uterus  and  vagina  completely,  and  as  they  are  emptied  their 
walls  contract.  The  opening  which  has  been  made  is  maintained 
by  a  flap-splitting  operation,  transplantation  of  flaps  from  the 
labia,  the  insertion  of  a  metal  or  glass  tube,  or  repeated  packing. 
If  the  point  of  atresia  is  the  cervix,  repeated  dilatation  of  the 
canal  with  bougies  may  be  required  after  the  opening  is  made. 
It  may  be  preferable  to  amputate  the  cervix  above  the  site  of  the 
atresia,  if  possible,  joining  the  mucous  membrane  of  its  canal  to 
that  of  the  vaginal  vault  by  sutures. 

Halban*  cured  a  case  of  g\'natresia  and  hematometra  with 
congenital  absence  of  the  cervix  by  puncturing  the  fundus  uteri, 
anteflexing  the  uterus  extremely  and  sewing  the  opening  in  the 
uterus  to  an  opening  in  the  anterior  vaginal  vault.  The  woman 
menstruated  regularly  afterward. 

It  may  appear  in  the  abdominal  section  to  remove  the  tubes 
or  to  investigate  their  condition  that  the  best  course  is  the 
complete  removal  of  the  uterus,  with  the  tubes  (Fig.  92).  If 
the  accumulation  of  fluid  is  due  to  an  imperforate  hymen,  or  an 
atresia  of  the  lower  third  of  the  vagina;  if  there  is  hematocolpos 
and  some  degree  of    hematometra,  but   the  tubes  are  not  in- 

»"Ztsch.  f.  Geb.,"  Bd.  xlix,  H.  i. 
6 


82  Anomalies  of  Development  in  Genital  Tract 

volved,  it  suffices  to  make  a  crucial  incision  in  the  hymen,  or  a 
blunt  dissection  of  the  tissues  obstructing  the  vaginal  canal, 
letting  the  fluid  escape  slowly  at  first,  and  finally  irrigating  the 
genital  canal  through  a  reflux  catheter  with  a  warm  boracic  acid 
solution,  continuing  the  irrigation  until  the  canal  is  washed  clean. 
The  vaginal  canal,  and  the  uterine  cavity,  too,  if  it  is  dilated, 
should  be  packed  with  iodoform  gauze,  thickly  dusted  with  bo- 
racic acid  powder.  The  packing  is  renewed  every  twelve  hours, 
and  each  time  it  is  replaced  the  genital  canal  should  again  be 
irrigated. 

Hermaphroditism. — A  true  hermaphrodite,  an  individual 
with  functionally  active  glands  of  both  sexes,  provided  with 
excretor\'  ducts,  has  not  yet  been  discovered,  and  probably 
never  will  be.  In  many  instances  true  hermaphroditism  has 
been  claimed  for  an  individual  or  a  si)ecimen,  but  very  few  indeed 
of  these  descriptions  bear  scientific  criticism.     For  examples: 

The  case  described  by  Barkow,  in  which  there  was  undoubt- 
edly one  testicle,  without,  however,  a  vas  deferens,  and  another 
body  described  as  an  ovar\',  which  histologically  was  made  up 
mainly  of  fat,  connective  tissue,  and  blood-vessels. 

The  case  of  Berthold,  in  which  there  were  a  testicle  in  the 
right  half  of  the  scrotum,  between  the  rectum  and  bladder  a 
uterus  unicornis,  on  the  right  side  no  adnexa,  but  on  the  left  a 
round  ligament,  tube,  and  "ovar}."  The  last  lacked  the  char- 
acteristic histological  elements  of  a  normal  ovar}\ 

The  case  of  Banon,  in  which,  on  the  left  of  the  small  uterus, 
there  were  a  tube  and  an  ovar\%  on  the  right  a  testicle  with  vas 
deferens.  Tlie  ovary  again,  in  this  case,  showed  no  Graafian  fol- 
licles;   it  was  made  up  principally  of  connective  tissue. 

The  case  described  by  Heppner  was  that  of  a  two-months- 
old  child.  The  external  genitals  were  of  the  masculine  type. 
The  penis  was  imperforate.  Internally  there  was  an  infantile 
uterus  with  tubes  and  ovaries  on  either  side.  On  each  side,  also, 
there  w^as  a  testicle,  separated  from  the  ovary  by  the  parovarium. 
While  the  microscopical  examination  demonstrated  the  nature  of 
the  ovaries,  it  could  not  be  demonstrated  clearly  under  the  micro- 
scope  that  the  neighlx)ring  glands  were  testicles.  There  may 
have  been  in  this  case,  as  in  some  of  the  others,  imperfectly 
developed  glands  of  both  sexes  in  one  individual.* 

Friedrich  W.,  aged  twenty-one  years,  art  student  from  Berlin, 
sought  admission  to  the  surgical  clinic  in  Leipsic  for  a  congenital 
defect  of  the  sexual  organs,  which  proved  to  be  hypospadias. 
He  was  operated  upon  and  died.     The  postmortem  examination 

»  "Ein  Fall  von  HcrmaphrodiUsraus,"  G.  Schmorl,  "Virchow's  Archiv,"  Bd. 
cxiii,  p.  229. 
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resulted  as  follows;  Face  bearded,  hairs  about  two  centimeters 
long.  Breasts  undeveloped.  Mons  veneris  had  a  hairy  growth 
like  a  female,  ending  abruptly  above.  The  penis,  freed  from  its 
adhesions  by  the  operation,  measured  about  5.5  centimeters  in 
length  on  the  upper  surface  and  had  a  circumference  of  8  centi- 
meters. The  glans  was  1.25  centimeters  long.  At  the  sides  of 
the  penis  were  genital  folds  projecting  above  and  grasping  the 
penis  between  them.     Internally  there  was  discovered  an  open- 


>. — Hermaphroditism  us  bilatcralis:  a,  Glans  penis;  h,  corpus  caver- 
nosum  penis;  c.  corpus  cavcrnosum  of  unigcnital  canal;  if,  its  bulb;  r,  its  anterior 
arm;  /,  membranous  portion  of  urogtrnilal  canal;  h,  prostate;  i,  bladder;  k, 
ureters;  /.vagina;  n,  uterus;  n',  fundus  uteri;  o,  o,  lubes;  p,  ^.  their  infundibula; 
q,  q,  ovaries;  ^,  q",  Iheir  ligaments;  r.  right  testicle;  J,  left  testicle;  (,  left  jiarovar- 
ium;  «.  right  parovarium;  v.  hydatid  of  Morgagni;  in,  w,  blood-vessels;  x,  x, 
round  ligaments;  y,  y,  broad  ligaments;  *,  muscle-fibers  from  bladder  and  vagina. 


ing  into  the  urethra  3.5  centimeters  back  of  the  external  orifice, 
into  which  a  sound  could  be  passed  for  15  centimeters.  Further 
dissection  discovered  this  canal  to  be  a  vagina  and  a  uterus,  the 
latter  separated  into  cervix  and  corpus.  On  the  left  side  the 
tube  ran  into  the  inguinal  canal  and  was  continuous  with  a  body 
removed  from  the  groin  at  the  operation,  thought  at  the  time 
to  be  a  testicle,  but  which  was  found  to  be  mainly  the  distended 
and  distorted  fimbriated  extremity  of  a  Fallopian  tube.     Micro- 
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scopical  examination  of  this  body  showed  in  it  the  remains  of 
a  sexual  gland  having  all  the  histological  characteristics  of  a 
fetal  ovdiTy  without  ovules.  On  the  right  side  there  were  a  round 
ligament,  tube,  and  ligament  analogous  to  that  of  the  ovar>',  all 
running  down  to  the  sexual  gland  in  the  right  scrotal  sac,  which 
the  microscope  showed  to  be  a  testicle.  There  were  no  sperma- 
tozoa, nor  was  there  a  vas  deferens. 

Zander*  reports  a  case  of  hermaphroditism  with  ill-developed 
external  genitalia  and  structures  prolapsed  into  the  right  in- 
guinal canal  that  proved  on  removal  and  microscopical  examina- 
tion to  be  a  testicle,  epididymis,  vas  deferens,  ovar\%  tube,  and 
parovarium.  There  were  numerous  primordial  follicles  in  the 
ovarv',  but  there  was  no  spermatogenesis  in  the  testicle. 

Garre  reports  a  case  in  which  structures  were  removed  from 
the  groin  during  life,  showing  the  histological  characteristics  of  a 
testicle  and  an  ovarv  .^ 

Pseudohermaphroditism. — Klcbs  classifies  pseudohermaph- 
rodites in  the  following  manner: 

Pseudohermaphrodites  with  double  sexual  formation  of  the 
external  genitals,  but  with  unisexual  development  of  the  repro- 
ductive glands  (ovaries,  testicles). 

I.  Male  pseudohermaphrodites  (with  testicles). 

1.  Internal  pseudohermaphrodites.  Development  of  uterus 
masculinus. 

2.  External  pseudohermaphrodites.  External  genitals  ap- 
proach female  type;    feminine  appearance  and  build. 

3.  Complete  pseudohermaphrodites  (internal  and  external). 
Uterus  masculinus  with  tubes.  Separate  efferent  canals  for 
bladder  and  uterus. 

II.  Female  pseudohermaphrodites  (with  ovaries).  Persis- 
tence of  male  sexual  parts. 

1.  Internal  hermaphrcxlites.  Formation  of  vas  deferens  and 
tubes. 

2.  External  hermaphrodites.  Approach  of  external  genitals 
to  male  type. 

3.  Complete  hermaphrodites  (external  and  internal).  Mas- 
culine formation  of  the  external  genitals  and  of  a  part  of  the 
sexual  tract. 

As  may  be  seen  in  the  classification,  pseudohermaphrodites 
have  the  glands  of  one  sex,  but  other  sexual  parts  either  inter- 
mediate or  mixed.  They  arc  in  the  vast  majority  of  cases  of  the 
masculine  sex,  although  this  may  be  difficult  to  determine  dur- 
ing life.     Numerous  instances  are  recorded  of  mistakes  as  to  sex 

*  "  Anatomisches  Anzeiger,"   1Q03,  p.  27. 
*"  Deutsche  med.  Wochens.,  No.  5,  1903. 
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which  continued  throughout  a  great  part  or  the  whole  of  Hfe, 
The  author  has  seen  an  individual  don  his  firet  trousers  at  the 


'  age  of  nineteen.  He  had  been  brought  up  as  a  girl,  until  his 
beard  began  lo  grow  and  he  manifest^  sexual  inclination  toward 
his  female  companions. 


I 
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It  may  be  impossible  to  make  a  diagnosis  of  the  sex  without 
an  inguinal  or  abdominal  section  and  the  exposure  of  the  sexual 
glands,  from  which  small  pieces  may  be  taken  for  microscopical 
examination.    The  true  sex  of  the  individual  has  been  tlius  recog- 


Fig,   icj. — Masculine   psfudohcrmaphroditism ;   tra,  Vapin: 
turn;  p,  penis;  s,  symphysis;  (,  testicle 


masculinus.  and 


nizcd  in  41  instances,  in  only  four  of  which  was  the  operation 
deliberately  undertaken  for  diagnostic  purposes,' 

A  masculine  pseudohermaphrodite  has  in  a  number  of  in- 

'  Ncugcbauer.  "Zcntralbl.  f.  Gyn.,"  No.  i,  1904.     This  indefatigable  invesli- 
galor  has  collected  941  cases  of  jiacudohermaphroditism. 
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stances  married  as  a  woman,  and  learned  his  true  sex  only  on 
consulting  a  physician  for  sterility.  It  is  safer,  in  cases  of  doubt, 
to  regard  the  sex  as  masculine  and  to  clothe  and  educate  the  in- 
dividual as  a  male.' 

There  arc  many  degrees  of  masculine  pseudohermaphro- 
ditism, from  a  simple  enlargement  of  the  vesicula  prostatica, 
without  abnormality  of  the  external  genitals,  to  the  full  develop- 
ment of  a  uterus  masculinus,  divided  into  corporeal  and  cervical 
portions,  with  perfect  tubes  and  a  vagina  opening  externally  into 


Fig.    los;.— J'si'Uilohfn 

SlDtwr.      KxtL-mal     (irKund     ■>[     1j 
(man):  g,  (Jliins;  ft,  fivnuiii 

vulvar  imfirc;    by,  hymen;    /,   rmir 
pl,  nymiihus  gl,  labia  majcira:  wu.  mi 


Kij;,  lof).     I*^i-ucliih(-rma|ihru- 

Uni    [>!ii\nT.     KxliTlial  ({L-nituU 

|i.-,ir,iiui'  t>f  thi-  jiarls  «ilh  ihc 
li-i  r:ii-.rl  ;inil  ihc'  thi|;h*  H-iia- 


a  urogenital  cleft.-  In  the  latter  case  llic  penis  is  rudimentary 
and  there  is  hypcxspadias ;  the  urethra  o]»eiis  by  a  separale  canal 
at  the  uroKi'nital  cleft;  there  is  a  rudimcntan,-  development  of  the 
scrotal  halves,  and  the  testicles  may  be  in  the  abdominal  cavity. 
The  vasa  deferentia  emj»ty  usually  in  the  urethra,  somelimes  in 


'  A  malt'  ]E<ri]<li>IuTniii|jhriKlil(',  uith  a  ]>i:[U; 
vagina  ami  uI<tus.  having  a  fi-miniiu-  rvjn-  iii  txii 
ha|.t.y  in  his  finss  un.i  ■xruiialioii  ns  a'niali-.  H 
ha<]  hi?  iH'i^ti  i'<lu<:.I<'>l  anil  <l<il)u'<<  as  a  ftniali'. 

'  I-.nKdlianil  rt'ix.rls  a  .as.'  of  lari inortia  ii 
maphrtiiliu-.      " .Mi.iiatssuhr.  f.  (lil.urlsh.  u.  C.v 


it'he  was  un- 
it bii'n  wisiT 
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Fig.  io7.^Partial  pseudo-  Fig.  loS— Masculine  pseudohcraiBphrmiitiani 

hermaphroditism,   with  hyper-  (flonnel  and  Pelil). 

trophy  of  clitoris  (Pozzi). 


irty-six  years  as  a  female.     He  then  assumed  male  attire  and  married  as  a 
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the  urogenital  cicft,  and  rarely  in  the  cavitv  of  the  vesicula.  The 
character  of  the  body  cIoseH  approaches  the  female  t\pc  in  well 
marked  cases  of  mascuhnc  pseudohermaphroditism  The  hair 
on  the  head  grows  long  the  beard  is  \er\  scinty  or  fails  to  ap 
pear,  the  breasts  are  large  and  sometimes  contain  secretion,  the 
waist  is  small,  and  the  hips  arc  broad  A  regular  monthlv  dis 
charge  of  blood  and  mucus  from  the  gemlalu  or  the  urethra  has 


been  noted  in  several  instances 
creatures  should  l>e  regarded 
as  females,  for  the  onK  Irut 
mark  of  their  sex  may  not  be 
discoverable  till  after  dcatli  \ 
or  by  an  abdominal  settion  1 
The  best  proofs  of  sex  dunne; 
life  are  afforded  by  the  i)rcs 
ence  of  spermatic  particles  in 
the  discharge  accompan\ini, 
sexual  excitement  in  the  miU 
and  by  impregnation  in  tht 
female.  In  intermediate  grades 
the  external  genitals  ma\  not 
be  much  affected,  and  the 
uterus  masculinus  and  Mgma 
may  open  into  the  urethral 
canal  of  a  fairh-  well  formed 
penis.  The  scrotum  may  show 
rarious  grades  of  develo])- 
ment:  one  half  may  be  jiretty 
well  formed  and  contain  a 
testicle,  while  the  other  is 
rudimenlar)-  and  empty.  The 
testicle  in  sucli  a  case  may  be 
detected  in  the  inguinal  canal 
or  may  be  allogolher  in  the 
abdomen.  However  doubtful 
might  be  the  sex  of 


It 


not  strange  that  such 


I  n     I   eudoh    maph   )d   c  du  ing 


life,  an  examination  of  the  peh  a  af        lea  h    hould  settle 

the  matter  definitely,  and  yet  m       k  ■s  1  b    n  mad     n  the 

description  of  postmortem  spec  m  n 

Feminine  pseudoherma])hrod  n  c   an  1      j         1      ses 

should  always  be  regank-d  with  up  n    I        I      n  i      i     1  is 

really  a  man.     A  hypertropjilt  1  1  ulm  n    n     a^  na, 

ovaries  prola[>se(i  into  the  lab  h     f  m     on     f    I          0  um, 

and  the  existence  of  vasa  deferc  h      I  a  s  of  this 
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The  following  remarkable  case  was  reported  to  the  "New 
York  Medical  Journal,"  November  22,  1890,  by  Dr.  C.  W, 
Fitch,  at  one  time  in  charge  of  the  sanitary  service  of  Salvador, 
Central  America: 

"J.  H.  A.,  a  house  servant,  of  masculine  features  and  move- 
ments; aged  twenty-eight  years;  height,  five  feet  sevcrr inches ; 
weight,  one  hundred  and  thirty-nine  pounds;  was  arrested  by  the 
fwlice  for  violating  the  law  governing  prostitution.  On  examina- 
tion, both  female  and  male  organs  of  generation  were  found  in  a 


■Feminine  pseudohermaphroditism?' 


remarkably  well  developed  condition.  The  labia  maj'ora  were 
of  normal  size,  but  flattened  on  their  anterior  surface.  The  labia 
minora  and  hymen  were  absent.  The  vagina  was  capacious, 
four  and  one-half  inches  long  anteriorly  and  six  inches  poste- 
riorly.    The  OS  uteri  was  torn  on  the  left  side.     There  was  pro- 

'  This  photograph  was  piven  [he  author  by  an  individual  who  had  obtained  it 
from  a  prostitute.  She  rej^arded  herself  as  a  woman  and  had  for  some  years  c<>- 
habiled  indiscriminately  with  men.  It  may  easily  have  bcun  a  case  of  male  pseudo- 
hermaphroditism , 
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fuse  Icukorrhea.  Seven  years  before  she  had  given  birth  to  a 
normal  female  infant.  In  place  of  the  clitoris  there  was  a  penis, 
which,  when  in  erection,  measured  five  inches  and  a  quarter  long 
by  three  and  five-eighths  inches  in  circumference.  The  glans 
penis  and  the  urethra  were  perfectly  formed.  The  scrotum, 
which  was  two  and  one-eighth  inches  long,  contained  two  testi- 
cles ( ?)  about  an  inch  in  length  and  two  inches  and  a  half  in  cir- 
cumference. The  mons  veneris  was  sparsely  covered  with  short, 
straight,  black  hair.  Both  sets  of  organs  were  perfect  in  their 
functions,  semen  being  ejected  from  the  penis  {?),  and  the  ovaries 
being  capable  of  producing  eggs.  Scanty  menstruation  occurred 
every  three  weeks  and  lasted  but  two  days.  Sexual  gratification 
was  said  to  be  equally  distributed  between  the  two  sets  of 
organs."  Stripped  of  inaccuracies,  this  is  doubtless  a  description 
of  a  remarkable  example  of  pscudohermaphrodilismus  feminus. 


,■  3S  figurf 


It  seems  to  be  a  well-established  fact  that  the  exlcmal 
appearance  of  a  masculine  pseudohermaphnKhte  corresponds 
with  the  type  of  the  external  genitals.  The  more  clo.scly  they 
approach  the  female  form,  the  more  feminine  is  his  appearance. 
This  is  well  illustralcti  in  the  case  of  Carl  Lohmann,  and,  nega- 
tively, in  tjie  case  reported  by  Bonnet  and  Petit,  of  a  man  with 
pseudoscrotal  hy;K)s|}adias,  who  was  educated  and  clothed  as  a 
girl,  but  who  had  nothing  feminine  in  his  appearance  except 
long  hair  and  his  dresses.  He  was  in  the  habit  of  co]>ulating 
with  his  female  companions,  and  acquired  in  lime  a  chancre. 
In  female  hcrmai>hrodites  this  rule  does  not  always  hold  good; 
the  feminine  appearance  may  be  retained  in  spile  of  a  close 
approximation  of  the  external  genitalia  to  llic  male  type.  The 
individual   re])resented   in   figure    1 1 2   claimed   to   be,   and   wtis 
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regarded  as,  a  woman,  but  may  possibly  have  been  a  male  pseudo- 
hermaphrodite. 

The  Treatment  of  Pseudohermaphroditism. — Surgical  relief 
may  be  afforded  the  patient  by  amputating  the  hypcrtrophied 
clitoris  or  hypospadic  penis,  by  removing  the  sexual  glands,  by 
making  an  artificial  vagina  or  establishing  an  external  opening 
for  one  that  already  exists,  by  closing  the  genital  cleft  and  elon- 
gating the  urethra  in  hypospadias.  If  the  individual  is  converted 
as  far  as  possible  into  a  normal  female,  depilation  of  the  face  may 
be  required.  The  best  course  to  pursue  must  be  determined  by 
a  careful  study  of  the  individual  case  and  by  the  preference  of 
the  patient.  It  is  occasionally  justifiable  to  remove  the  penis,  to 
establish  a  coitional  vagina  and  to  remove  the  testicles  in  a  crypt- 
orchid,  permitting  the  male  pseudohermaphrodite  to  live  as  a 
woman.  The  removal  of  the  sex-ual  glands  may  be  desirable  in 
view  of  the  lack  of  spermatogenesis  and  of  their  tendency  to 
malignant  degeneration. 


PART  III. 

DISEASES  AND  INJURIES  OF  THE  VULVA; 
COCCYGODYNIA- 

The  vulva  is  a  generic  namt;  applied  to  the  labia  majora,  labia 
minora,  clitoris,  vestibule,  fourchet,  and  fossa  navicularis.  The 
vulvovaginal  glands,  the  bulbs  of  the  vestibule,  the  external  uri- 


Fig.  114. — Diagram  of  the  grnilalia  (DkkinEinn). 


nary  meatus,  and  the  urethral  ^ands  arc  structures  belonging 
anatomicallv  to  the  \'ulva. 
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The  mons  veneris  is  a  flat  protuberance  over  the  symphysis 
pubis,  consisting  of  fat  and  connective  tissue  covered  by  a  tough 
skin  clothed  with  coarse  hair.  In  females  the  upper  border  of 
the  hairy  region  is  a  horizontal  Hne;  in  males  the  hair  rises  in 
a  triangular  shape  to  a  point  upon  the  median  line  of  the  abdom- 
inal wall. 

The  labia  majora  are  folds  of  skin  containing  fat,  connective 
tissue,  and  involuntary  muscle- fibers,  continuous  with  the  mons 
veneris  and  uniting  below  an  inch  or  more  in  front  of  the  anus. 
They  surround  ihc  urogenital  fissure.  Their  points  of  Junction 
above  and  below  are  called  the  anterior  and  posterior  commissures. 


Just  within  the  latter  there  is  a  crescentic  transverse  fold  of  skin, 
called  the  fourchet.  Between  the  fourchet  and  the  base  of  the 
hymen  is  the  fossa  navicularis. 

The  Labia  Minora,  or  Nymphae. — Just  below  the  anterior 
commissure  of  the  labia  majora  the  nymphs  begin  on  each  side 
as  two  leaflets  of  delicate  skin ;  one,  the  upper,  with  its  fellow  of 
the  other  side,  constituting  the  prepuce  of  the  clitoris;  the  lower 
leaflet,  with  its  other  half,  forming  the  frenum  of  the  prepuce. 
These  two  leaflets  on  each  side  unite  below  and  to  the  outer 
side  of  the  clitoris,  to  form  the  labium  minus,  which  runs 
downward  to  merge  into  the  labium  majus  at  about  its  middle 
or  lower  third.     The  labia  minora  are  often  asymmetrical.     They 
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lie  apposed  to  each  other  in  the  middle  line,  completely  covered 

by  the  labia  majora.  They  van'  much  in  size.  The  covering 
of  the  nymphs  is  in  a  transition  stage  between  mucous  mem- 
brane and  skin.  It  merges  on  its  ouler  side  into  the  delicate 
skin  of  the  inner  surface  of  the  labia  majora,  and  on  its  inner 
side  into  the  mucous  membrane  of  the  vestibule.     The  venous 


6. — Normal  vulva  (Dcaver). 


spaces  and  the  unstriped  muscular  fibers  in  the  nymphs  resemble 
the  structure  of  erectile  tissue. 

The  vestibule  is  the  space  between  the  clitoris,  nymphs, 
and  vaginal  entrance-  It  is  pierced  in  its  mid-line  by  the  urethral 
orifice — the  external  meatus.  The  bulbs  of  the  vestibule  are 
two  masses  of  venous  plexuses  about  an  inch  long,  lying  on 
each  side  of  the  vestibule  below  the  clitoris  and  within  the 
nymphs.     They  are  the  homologucs  of  the  corpora  spongiosa 
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in  the  male.     In  sexual  excitement,  by  muscular  compression  of 
their  eflferent  vessels,  they  become  turgid  and  erect. 

The  clitoris  has  the  structure  and  anatomical  features  of  the 
penis,  but  in  miniature,  and  modified  by  the  cleft  below,  the  ab- 
sence of  the  urethra,  and  the  separation  of  the  spongy  bodies 
into  the  bulbs  of  the  vestibule.  The  cavernous  bodies  of  the 
clitoris  are  erectile.  The  glans  of  the  clitoris  is  surrounded  at 
its  base  by  sebaceous  follicles  secreting  a  smegma,  which,  if  con- 
fined by  preputial  adhesions,  may  cause  irritation  by  its  decom- 
position. 

Bartholin's  glands,  or  the  vulvovaginal  glands,  are  muco- 
serous,  racemose  glands  about  a  third  of  an  inch  in  diameter, 
lying  under  the  mucous  membrane  of  the  lateral  vaginal  walls 
and  emptying  by  long,  slender  ducts  on  the  under  surfaces  of  the 
labia  majora  just  outside  the  vaginal  entrance. 

The  Hymen. — The  crescentic  septum,  occluding  usually  the 
posterior  portion  of  the  vaginal  entrance,  with  the  concavity  of  its 
opening  directed  upward,  but  presenting  often  an  annular,  crib- 
riform, cordiform,  crenelated,  or  cleft  appearance,  is  a  fold  of  mu- 
cous membrane  reinforced  by  fibrous  tissue,  usually  ruptured  with 
ease,  but  occasionally  so  firm  and  unclastic  that  it  even  resists 
the  impact  of  the  descending  head  in  labor.     It  appears  after 
the  third  month  of  embryonal  existence  as  two  apposed  project- 
ing longitudinal  folds  of  mucous  membrane.     This  form  is  pre- 
served during  childhood,  often  till  adult  life.     The  two  surfaces 
of  the  membrane,  vulvar  and  vaginal,  are  clothed  with  squamous 
epithelium,    displaying   j)apilLT    and   glands.     There   is    usually 
a   long  papilla  springing  from  the  base  of  the  hymen  on  its  inner 
or  vaginal  side,  representing  the  terminal  end  of  the  posterior 
column  of  the  vagina.     The  origin  of  the  hymen  is  still  in  dis- 
pute.    It  is  ascribed  to  the  distal  ends  of  the  Miillerian  ducts; 
to  the  urogenital  sinus  or  to  both  and  to  the  terminal   bulb  of 
the  Wolffian  ducts.*    The  hymen  is  torn  at  the  first  coitus,  some- 
times by  gynecological  examinations,  violent  exercise  or  by  mas- 
turbation.   It  is  partially  destroyed  in  labor,  the  remnants  per- 
sisting as  isolated  protuberances  around  the  vaginal  orifice — the 
caruncute  myrtiformes. 

The  sensory  nerve-supply  of  the  vulva  is  derived  from  the 
pudic  nerve  or  its  two  terminal  branches,  the  dorsal  nerve  of  the 
clitoris,  and  the  perineal  nerve,  the  inferior  pudendal,  the  genito- 
crural,  and  the  ilio-inguinal  nerves.  The  perineal  branches  of  the 
pudic  are  given  off  at  the  outer  upper  edge  of  the  ischiorectal  fossa. 
The  nerve  of  the  dorsum  of  the  clitoris,   one  of  the  terminal 

*  Gcllhorn, "Anatomy  and  Development  of  the  H}'men,"  "Am.Joum.  of  Obstet.," 
August,  1904. 
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Vulvitis 


branches  of  the  pudic,  lies  lo  the  outer  side  of  the  pudic  artery 
and  runs  alongside  the  inner  surface  of  the  ascending  ramus  of 
the  ischium,  under  the  inferior  layer  of  Ihe  triangular  ligament. 
The  inferior  pudendal  nerve  crosses  the  ascending  ramus  of  the 
ischium  an  inch  above  the  tuljer  ischii,  running  upward  and 
inward  to  the  labium;  the  genital  branch  of  the  genitocrural 
and  the  ilio-inguinal  descend  lo  the  Inbium  from  the  external 
inguinal  ring. 


Rg.  117.— Di 
the  woman's  right 
the  pudic ;  on  the  I 
are  shown  ihc  1* 
artery  (Deaver). 


Hull  ut  [lit   iulvj,  JiiHiing  ni.Tvr.-i  anii  blood-vessels.     On 

ihc  inftTior  pudendal  and  the  supctfiLial  perineal  branch  of 

left,  the  inferior  layer  of  the  triangular  ligament  being  removcft, 

shown  ihc  two  terminal  branches  of  the  pudic  nerve,  on  cither  side  of  the  pudic 


Vulvitis.— The  tissues  of  the  vulva  are  covered  by  skin  and 
mucous  membrane;  these  coverings  are  subject  to  the  same 
inflammations  as  in  other  parts  of  the  bodv.  Eczema,  herpes, 
acne  (follicular  vulvitis),  er>'sipclas,  ihrusli,  diphtheria,  strep- 
tococcic infection,  furuncles,  need  present  no  difficulties  in  diag- 
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tiosis  and  require  the  same  treatment  as  elsewhere.  An  acute 
inflammalion  of  the  vulva  depends  in  more  than  three-quarters  of 
the  cases  upon  gonorrheal  infection,  though  it  may  have  its  origin 
in  uncleanliness,  irritating  discharges  from  the  vagina,  as  in  can- 
cer, vesicovaginal  fistula,  or  senile  leukorrhea,  the  decomposition 
of  diabetic  urine,  seat-worms,  the  infectious  dischai^cs  from  the 
bowels  in  typhoid  fever  and  dysenterj',  thrush,  traumatism,  the 
mechanical  irritation  of  violent,  too  frequently  repeated  coitus  and 
masturbation,  or  ungratificd  sexual  desire  if  the  woman  is  mated 
with  an  im[x)tent  man. 


iniedionol  ibe  vulva. 


In  gonorrheal  vulvilis  the  parts  are  covered  with  a  profuse 
mucopurulent  discharge,  the  skin  is  reddened,  the  mucous  mem- 
brane b  a  deep  scarlet  in  color.  The  patient  suffers  pain  in 
walking  and  complains  of  burning  on  micturition.  The  acute 
stage  rapidly  subsides  from  the  surface  of  the  \-ulva,  but  the 
orifice  of  the  urethra  remains  rccidcned  and  angrj-  in  appearance, 
a  drop  of  pus  may  be  squeezed  out  of  it  by  passing  the  tip  of 
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the  forefinger  along  its  course  from  within  outward,  and  two 
reddened  spots  may  be  seen  where  the  ducts  of  the  vulvovaginal 
glands  open  without  the  hymen  and  to  either  side  of  the  vaginal 
entrance  (gonorrheal  macules).  The  mucous  membrane  of  the 
inner  surfaces  of  the  labia  minora  and  of  the  vestibule  may 
exhibit  areas  of  intense  congestion  and  inflammation  persisting 
for  months  and  years  in  spite  of  treatment. 

In  vulvitis  from  irritation  and  not  from  infection,  the  labia 
minora  are  hypertrophied,  the  mucosa  is  reddened,  but  has  not 
the  angr}'  appearance  of  gonorrhea,  the  sebaceous  glands  of  the 
labia  minora  are  much  enlarged,  and  the  papillae  of  the  vestibular 
mucous  membrane  project  in  an  acuminate  form  that  suggests 
condylomata,  but  they  are  never  branched  and  they  never  extend 
to  the  skin  surfaces.  Thev  arc  sometimes  so  extremelv  sensitive 
that  they  are  probably  neuromatous. 

Treatment. — In  treating  vulvitis  the  cause  must  always  be 
ascertained  and  the  treatment  directed  to  its  removal.  A  car- 
dinal principle  in  the  treatment,  whatever  the  cause,  is  a  thorough 
cleansing  of  the  parts  twice  daily  with  pledgets  of  cotton  and 
warm  water,  to  which  a  small  quantity  of  tincture  of  green  soap 
is  added.  In  gonorrhea,  easily  recognizable  by  the  symptoms 
described  or  demonstrable  as  a  rule  by  the  presence  of  the  gon- 
ococcus,  the  vagina  should  be  douched  twice  daily  with  perman- 
ganate solution  (saturated  solution,  foj  to  Oij  of  water).  Tam- 
pons in  the  vagina  saturated  with  arg\'rol  solution,  5  per  cent., 
remaining  in  place  5  to  10  minutes,  followed  by  a  lamb's-wool 
tampon  dusted  with  tannic  acid  or  siituratcd  with  boroglycerid, 
should  be  inserted  after  the  douche.  If  possible,  the  patient  should 
be  confined  to  bed,  the  diet  should  be  light,  large  quantities  of 
water  should  be  drunk,  and  salol  or  urotropin  should  be  admin- 
istered internally  for  their  antiseptic  action  on  the  urethra.  When 
the  acute  stage  has  passed,  astringent  vaginal  douches  (zinc  sul- 
phate, OSS,  powdered  alum,  oj  to  (.)ij  of  water)  and  a  dusting- 
powder  externally  (borated  talcum  powder)  should  be  used.  If 
the  pain  in  the  acute  stage  is  severe,  hot  fomentations  of  the  fluid 
extract  of  witch  hazel  give  relief. 

In  the  non-gonorrheal  forms  of  vulvitis  or  in  chronic  inflam- 
mation which  may  have  had  its  origin  in  gonorrhea,  astringent 
and  antiseptic  applications  are  called  for:  Solutions  of  nitrate  of 
silver,  gr.  x-5j  to  f.^j  of  water;  Monsel's  solution,  foj  to  f.5J 
of  glycerin;  equal  i)arts  glycerin  and  carlx)lic  acid;  formahn 
solution,  as  strong  as  i  per  cent.;  protargol  or  arg\Tol  solution, 
5  to  50  per  cent.;  glycerole  of  tannin,  iodin  and  glycerin,  or  the 
Churchill  tincture  may  all  be  tried  with  more  or  less  success. 
In  the  worst  cases  the  excision  of  the  mucous  membrane  around 
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the  urinary  meatus  in  the  vestibule  and  on  the  inner  surfaces  of 
the  labia  minora  may  be  tried,  but  even  then  the  disease  may 
return  and  persist  for  years.  A  case  under  the  author's  obser- 
vation persisted  in  spite  of  every  treatment,  including  excision, 
and  yielded,  after  some  three  years,  more  to  the  ciTccts  of  time, 
apparently,  than  to  the  remedies  employed. 

The  vulvitis  associated  with  senile  leukorrhea  is  easily  cured  by 
inserting  in  the  vagina  at  bedtime  a  vaginal  suppositor^■  containing 
the  milder  antiseptics  (thyme,  eucalyptol,  etc.),  with  glycerin  as  a 
base,  followed  in  the  morning  by  a  boracic  acid  douche,  5j  to  Oij. 
A  napkin  must  be  worn  at  night,  as  the  vaginal  suppository  melts 


■Abscess  of  vulvovaginal  Rland. 


and  gives  rise  itself  to  a  discharge.  If  the  vulva  is  irritated  by  dia- 
betic urine,  by  the  constant  maceration  associated  with  a  vesico- 
vaginal fistula,  or  by  llic  dischai^cs  of  cancer,  it  may  be  protected 
by  an  ointment  of  boracic  acid,  oj,  ung.  aq.  rosx,  .^j,  or  equal 
parts  of  subnitralc  of  bismuth  and  castor  oil.  Thrush  of  the 
\'ulva  is  cured  quickly  by  a  boracic  acid  wash. 

As  a  result  of  gonorrhea,  or  |K)ssibly  in  consequence  of 
streptiKToccus  or  stajjhylococcus  infection,  the  \'uIvovaginaI  glands 
may  be  inllamed  and  may  suppurate.  A  vulvovaginal  abscess 
is  usually  unilateral.     The  [xiin  is  severe,  walking  is  difficult  or 


Vulvitis  loi 

impossible,  and  there  may  be  well-marked  general  symptoms, 
the  paliem  feeling  quite  ill.  The  appearance  of  an  abscess  in 
Bartholin's  gland  is  distinctive.  One  labium  is  much  distended, 
the  vulva  is  asymmetrical,  and  if  the  gland  is  caught  belnccn  the 
forefinger  in  the  vagina  and  the  thumb  exlernaliy,  its  enlarge- 
ment is  easily  felt  and  the  lluid  contents  are  appreciable.  Pres- 
sure on  the  gland  may  result  in  a  drop  of  pus  oozing  out  of  the 
duct,  but  often  the  .duct  is  occluded.  The  most  satisfactory 
treatment  of  a  vulvo\'aginal  abscess  is  the  removal  of  the  whole 
gland,  which  can  easily  be  dissected  out.     If  ]X)Ssible  to  preserve 


it,  the  sac-wall  should  not  be  ruptured  or  cut,  but  as  the  finger- 
iike  process  running  up  the  vaginal  wall  is  cut  across  to  free  the 
gland,  pus  usually  escapes.  The  cavity  should  be  thoroughly 
clean-sed  by  a  sublimate  solution,  i :  looo,  and  the  tissues  approxi- 
mated by  interrupted  sutures  of  silkworm-gut,  a  drain  in  the 
shape  of  a  few  strands  of  silkw(irm-gut  being  laid  the  whole 
length  of  the  wound  under  the  stitches  and  emerging  at  both 
ends.  If  one  is  content  with  a  mere  opening  of  the  abscess  at  the 
junction  of  skin  and  mucous  membrane  on  the  internal  surface  of 
the  labium,  even  if  the  cavity  is  curetted,  cauterized,  and  packed, 
the  patient  may  expect  to  be  annoyed  by  the  recurrence  of  the 
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abscess  over  a  period  of  years  if  she  catches  cold,  has  pelvic  con- 
gestion from  any  cause,  or  becomes  pregnant.  If  the  gland  docs 
not  refill  with  pus  or  mucus,  a  persistent  fistula  at  the  site  of  the 
incision  or  at  the  point  of  spontaneous  rupture  may  discharge  a 
thin  mucopurulent  fluid  for  months.  In  chronic  inflammation  of 
the  vulvovaginal  gland  concretions  of  a  chalky  character  may 
develop  as  large  as  an  eighth  of  an  inch  in  diameter.' 

In  chronic  infection  of  the  gland,  without  distention  and  sup- 
puration,  with   the   orifice   of   the    duct    reddened    (gonorrheal 


macule),  it  may  sufTice  to  inject  a  few  drojjs  of  pure  ichthyol  or  of 
a  50  per  cent,  argyrol  solution  into  the  duct  with  a  blunt-pointed 
hj'podcrmic  syringe. 

Another  disagreeable  conse(]uence  of  gonorrhea  is  the  de- 
velopment, in  a  small  proj>ortion  of  cases,  of  venereal  warls  or 
pointed  condylomata  on  the  labia  and  the  perineum.     Mere  un- 

'  Stolt,  ■'  AniLT.  Jour.  Mtd.  Sci.,"  Oct.,  1885. 
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cleanliness  without  gonorrheal  infection  is  occasionally  respon- 
sible for  the  condylomata,  and  they  sometimes  appear  in  women 
of  the  upper  classes  whose  personal  hygiene  is  beyond  reproach 
and  in  whom  it  is  impossible  to  demonstrate  a  specific  infec- 
tion. The  growths  are  branched  papillomata,  perfectly  distinc- 
tive in  appearance.  They  may  occur  as  isolated  spurs  or  in 
small  patches.  Huge  warty  masses,  usually  pedunculated,  may 
develop  as  a  consequence  of  the  congestion  and  nutritive  stimulus 
of  pregnancy,'  There  is  quite  a  profuse  serous  secretion,  which 
keeps  the  growth  partially  macerated  and  irritates  the  surround- 
ing skin.  The  most  satisfactory  treatment  is  the  excision  of  the 
warts  by  an  oval  incision  in  the  sound  skin  around  their  bases. 


■Masses  of  poinlpd  condylomata  of  Ihc  vulva 


Bleeding  vessels  must  be  ligated  with  catgut  and  the  wound 
closed  with  a  running  or  interrupted  catgut  suture.  Single  spurs 
may  be  destroyed  by  puncture  with  the  elcctrocauterj'  point, 
after  cocainizalion. 

The  labia  may  be  the  scat  of  supj)uration  {phlegmon)  from 
infection  following  an  abscess  in  Bartholin's  gland  or  an  injury-. 
The  phlegmon  is  treated  by  the  ordinary  surgical  procedures — 
free  incisions,  drainage,  irrigation,  and,  if  neccssarj-,  curetmenl 
or  excision  of  the  diseased  area- 
Act  i  no  my  cos  is  of  the  vulva  has  been  reported  by  Liebleins 
nl  ninttcon  months  old,  "  Amcri- 
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and  by  Bongartz.'  The  sinuses  and  abscess  cavities  were  opened 
and  curetted. 

Gangrene  of  the  vulva  (noma)  is  rarely  seen  in  young 
children  reduced  in  strength  by  an  adynamic  disease  or  by  \'erj' 
unfavorable  hygienic  conditions.  A  whitish  vesicle  first  appears 
in  the  labium,  which  rapidly  becomes  gangrenous.  The  treat- 
ment consists  of  stimulation  and  support,  with  excbion  of  the 
diseased  area. 

In  infants  less  than  a  year  old  inflammation  of  the  inner 
surfaces  of  the  labia,  often  from  gonorrhea,  possibly  from  the 
irritation  of  rectal  dischai^es,  may  result  in  superficial  ulcer- 
ation, the  formation  of  granulation  tissue,  and  the  agglutination 
of  the  closely  apposed  labia.  There  is  always  a  sinus  left,  some- 
times anteriorly,  sometimes  posteriorly,  or  both.     If  the  opening 


^'e-  "j>— Aggii 


fa.nl:   i ,  Before  separation ^  2,  aftenvard. 


is  near  the  anterior  commissure  the  urine  collects  behind  the 
a^lutinatcd  labia  and  causes  intense  irritation,  which  attracts  the 
attention  of  the  child's  caretaker.  If  the  opening  is  posterior, 
the  urine  escapes  freely  and  the  agglutination  may  be  over- 
looked.    It  has  persisted  to  adult  life  (Rausching,  Sacnger). 

The  union  of  the  labia  minora  or  the  labia  majora  is  so  deli- 
cate that  they  may  be  separated  as  a  rule  by  a  small  blunt  instru- 
ment, such  as  a  probe  or  a  grooved  director.  The  separation  may 
be  maintained  by  pulling  the  labia  apart  at  the  daily  bath,  by  a 
light  gauze  pack  in  the  Milvar  orifice,  or,  if  necessary',  by  a  few 
interrupted  calgut  sutures  approximating  the  skin  and  mucous 
membrane  over  the  abraded  surfaces. 

Pruritus  Vulvae.— Intense  itching  of  the  vulva  is  usually  symp- 
tomatic. It  is  due  to  a  local  cause  of  irritation,  as  pediculi,  scabies, 
ringworm,  thrush  fungus;  to  trichiasis  (ingrowing  hairs)  or  to  a 
'  "Deulsch.  med.  Wochens.,"  No.  41,  190J. 
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localized  dermatitis,  as  eczema  or  follicular  vulvitis;  to  irritating 
discharges  from  cancer  of  the  cervix,  senile  vaginitis,  myoma  of 
the  uterus,  chronic  endometritis;  to  excessive  sexual  indulgence 
or  masturbation;  above  all,  to  the  decomposition  of  the  urine 
of  diabetes  mellitus.  It  may  be  a  reflex  symptom  depen- 
dent upon  seat-worms,  hemorrhoids,  fissure  in  ano,  disease  of 
the  uterus  and  its  appendages.  It  may  be  a  localized  expres- 
sion of  a  gouty  or  rheumatic  diathesis,  or  of  an  intestinal  toxemia 
due  to  shell-fish,  alcohol,  or  other  food-stuffs  to  which  there  is  an 
individual  idiosyncrasy.  The  prolonged  use  of  certain  drugs,  as 
quinin,  has  been  a  cause. 


In  rare  instances  the  pruritus  may  be  idiopathic.  It  is  a 
neurosis.  After  a  time  changes  occur  in  the  affected  area  due 
apparently  to  constant  scratching.  There  is  a  thickening  of  the 
corium  by  connective-tissue  hyperplasia;  the  skin  is  thickened, 
leather-like  in  consistency,  and  unnaturally  white  in  color,  with 
excoriations  here  and  there  caused  by  the  patient's  fmger-nails. 
It  was  this  condition  which  suggested  to  Sacnger  the  name 
vulvitis  pruriginosa.  Webster'  found  on  microscopical  study  a 
■  J.  C.  WcbsUT,  "Edmb.  Med.  Jour,,"  July,  1891. 
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steadily  progressing  fibrosis  of  the  nerves  and  nerve-endings  of 
the  nymphae  and  clitoris,  but  Schroeder  and  others  have  failed  to 
find  any  anatomical  alteration  in  the  skin  removed.  The  region 
affected  is  chiefly  the  inner  surfaces  of  the  labia  majora,  the  labia 
minora,  and  the  clitoris;  occasionally  the  itching  extends  to  the 
mons  veneris,  the  anus,  and  the  inner  surfaces  of  the  thighs.  In 
one  case  under  the  author's  observation  the  trophic  changes  in 
the  skin  consequent  upon  a  long-continued  idiopathic  pruritus 
stopped  suddenly  half-way  down  the  nymphae,  a  sharply  defined 
serpiginous  line  dividing  the  healthy  and  the  diseased  surfaces. 
Idiopathic  pruritus  is  a  disease  usually  of  middle  and  advanced 
age.  The  itching  is  worse  at  night  and  is  increased  by  warmth 
or  exercise.  The  congestion  of  the  menstrual  periods  and  of 
pregnancy  increases  it.  The  patient,  driven  almost  distracted, 
scratches  herself  savagely,  excoriating  the  tissues.  She  is  unable 
to  sleep.  She  is  unfitted  for  society,  becomes  melancholic,  and 
perhaps  insane.  The  irritation  of  the  genitalia  excites  the  sexual 
appetite,  which  is  gratified  by  masturbation  or  excessive  coitus. 
The  disease  often  comes  under  medical  observation  after  it  has 
lasted  for  years  and  is  inveterate  in  its  resistance  to  treatment. 

Treatment. — Pruritus  vulvae  should  be  regarded  as  symp- 
tomatic until  it  is  proved  to  be  otherwise.  Before  treating  it, 
therefore,  a  careful  search  for  the  cause  should  be  instituted. 
First  and  foremost  the  urine  must  be  examined  for  sugar.  Then 
a  careful  investigation  must  be  made  of  the  external  and  of  the 
internal  genitalia,  of  the  digestive  organs,  the  diet,  and  the  sys- 
temic condition  in  general. 

For  the  pruritus  of  diabetes,  dietetic  management,  local  cleanli- 
ness, and  the  protection  of  the  vulva  by  borated  talcum  powder, 
or  a  boracic  acid  ointment,  are  indicated.  Mercurial  and  sulphur 
ointments  are  required  for  pediculi,  scabies,  and  ringworm;  bo- 
racic acid  washes  for  thrush.  The  ingrowing  hairs  of  trichiasis 
must  be  extracted.  Gout  and  rheumatism,  diseases  of  the  vagina, 
uterus,  tubes  and  ovaries,  fistula  and  fissure  in  ano,  and  hemor- 
rhoids require  appropriate  treatment.  Seat-worms  indicate  ene- 
mata  of  infusion  of  quassia.  Errors  in  diet  should  be  avoided, 
and  the  prolonged  use  of  a  drug  forbidden.  The  sexual  hygiene 
may  need  supervision.  For  idiopathic  pruritus  the  following  local 
applications  have  been  recommended:  Cocain  in  a  i  to  lo  per 
cent,  solution;  carbolic  acid  in  solutions  of  var>nng  strength 
(usually  lo  per  cent.);  nitrate  of  silver  solution;  menthol  in 
stick  or  in  an  ointment  combined  with  acetate  of  lead,  chloral 
and  camphor;  corrosive  sublimate  in  strong  solutions  (gr.  j  in 
fSj  of  emulsion  of  bitter  almonds,  or  alcohol  and  water,  fia  fi5ss) ; 
ethereal  solution  of  iodoform  sprayed  into  the  folds  of  the  vulva; 
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tincture  of  opium,  iodin,  and  aconite,  ail  fov;  lead- water  and 
laudanum;  chloroform,  foj,  and  glycerin,  fiSj;  dilute  hydro- 
cyanic acid,  gtt.  ij,  water,  f5j;  infusion  of  tobacco;  vinegar; 
40  per  cent,  chromic  acid  solution;  vaginal  suppositories  of  ich- 
thyol,  I  part,  glycerin,  2  parts;  very  hot  water  or  an  ice-bag; 
subcutaneous  injections  of  normal  salt  solution,^  to  J  of  a  liter; 
exposure  to  the  .r-ray  and  electricity  in  the  form  of  faradism, 
rapidly  interrupted  galvanism,  or  the  high-frequency  current.  A 
patient  under  the  author's  observation,  treated  in  vain  for  many 
years  by  a  number  of  specialists,  and  to  whom  he  had  recom- 
mended the  excision  of  the  labia,  cured  herself  by  using  carbolic 
acid  mixed  with  milk  in  strong  solutions.  Internal  as  well  as 
local  treatment  mav  be  neccssar\'.  Cannabis  indica  and  the  bro- 
mids  are  the  two  drugs  most  to  be  depended  upon. 

If  the  disease  resists  other  treatment  it  may  be  cured  by  the 
excision  of  the  affected  structures,  usually  the  nymphae  and  clitoris, 
possibly  the  inner  surfaces  of  the  labia  majora.  This  operation 
was  first  proposed  and  performed  by  Schrocdcr.  The  wound  is 
an  inverted  V  in  shape.  The  raw  surfaces  arc  easily  covered  by 
healthy  skin  and  mucous  membrane,  which  are  brought  together 
by  interrupted  sutures. 

Another  and  a  better  surgical  treatment  is  the  resection  of  the 
nerves  supplying  the  skin  of  the  vulva.  Sir  James  Y.  Simpson 
cites  Dr.  Burns,  of  Glasgow,  as  the  first  to  recognize  ^^hyperesthe- 
sia and  neuralgia  of  the  vulva''  and  to  cut  the  i)udic  nerve  for  it, 
which  he  attempted  by  an  incision  that  came  nowhere  near  the 
nerve.  Simpson's  subcutaneous  section  of  the  nerve  was  even 
less  likely  to  injure  it.  From  time  to  time  this  proposition  has 
been  renewed,  but  has  usually  been  founded  on  insufficient 
anatomical  knowledge,  to  say  the  least.  The  author  has  cured 
four  inveterate  cases  by  the  resection  of  the  genital  branch  of  the 
genitocrural,  the  ilio-inguinal,  the  perineal  branches  of  the  pudic, 
the  ner\'e  of  the  dorsum  of  the  clitoris,  and  the  inferior  or  long 
pudendal  nerve  on  both  sides.  Four  incisions  are  required:  two 
over  the  external  inguinal  rings  through  the  deep  fascia;  two 
along  the  inner  edges  of  the  ascending  rami  of  the  ischia,  from 
the  tuberosity  to  a  f)oint  two  inches  above  it.  The  nerves  are 
not  only  cut,  but  as  long  a  peripheral  end  as  possible  is  pulled 
out.  If  the  clitoris  is  involved  in  the  pruritus,  it  is  necessar)^  to 
resect  its  dorsal  nerve,  which  requires  a  deep  dissection  of  the 
ischiorectal  fossa,  through  the  inferior  layer  of  the  triangular 
ligament.  The  nerve  is  found  to  the  inner  side  of  the  ascend- 
ing ramus  of  the  ischium  on  the  outer  side  of  the  pudic  artery. 
The  perineal  branch  of  the  pudic  is  on  the  inner  side  of  the  arter)'. 

*  Siclwurg,  "Centralbl.  f.  Gyn.,"  No.  26,  igoi. 
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Kraurosis  vulvje  was  first  described  and  named  in  1885 
by  Breisk\  who  reported  twelve  cases  The  disease  is  an  atro 
phic  process  of  the  skin  of  ihe  \uha  invoKmg  the  labia 
minora  Ihe  clitoris  and  extending  m  rare  cases  to  the  perineum 
and  the  mons  veneris  where  there  ma-v  be  corny  lete  alopecia 
The  n\mfha;  almo'*t  or  quile  di  a|  pear  the  cliloris  shrinks 
the  skin  IS  thickened  inelaslic  white  in  color  smooth  and  shinv 
exhibiting  numerous  small  abrasions  and  fissures      The  vaginal 


h  ugh  he  e  ;sed  skin 
1  spot  of  byabne  degenc  al  on  and  leuko 
cytes  n  corneal  layer  b  exudate  between  epdemiis  and  conun  edema  of  he 
upper  cor  um  4  shrunken  granulation  tissue  (  r  hairs  /  fat  g  nerves  h 
muscle  (Peter). 

entrance  is  narrowed.  The  pathological  changes  in  the  skin  are 
a  thickening  of  the  epidermis,  a  disappearance  of  the  rete  Mal- 
pighii,  a  sclerosis  of  the  corium,  which  is  infiltrated  with  small 
cells,  a  diminution  of  the  prominence  of  the  papillae,  a  complete 
disappearance  of  the  sebaceous  glands,  and  an  almost  complete  dis- 
appearance of  the  sweat-glands.  The  nerves  and  nerve-endings 
are  unaltered.     Peter*  describes  the  disease  as  a  chronic  inflam- 

1.  vi,  p.  6g.    K/mripou.  to  shrink. 
1.  Gyn.,"  Bd.  iii,  p.  197. 
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matory  hyperplasia  of  the  connective  tissue,  with  a  tendency  to 
cicatricial  contraction,  inflammatory  edema  of  the  upper  corium 
layer  and  of  the  epidermis,  with  degeneration  of  the  elastic  tissues. 
It  is  the  final  stage  of  chronic  vulvitis. 

The  symptoms  are  often,  but  not  always,  an  intense  pruritus, 
burning  on  urination,  a  feeling  of  contraction  or  stretching  when 
walking,  and  dyspareunia.  The  contracted  vulvar  orifice  predis- 
poses to  extensive  tears  in  labor  if  the  patient  is  pregnant. 

The  causes  are  obscure:  A  long-continued  pruritus  may  be 
followed  by  kraurosis.  It  is  a  disease  usually  of  middle  and 
advanced  age,  so  that  senile  atrophy  may  be  a  predisposing 
cause.  It  has  been  traced  to  irritating  leukorrhea,  extensive 
injuries  to  the  perineum,  and  to  the  removal  of  the  ovaries.  It 
is  often  inexplicable.  Epithelioma  has  developed  in  a  consider- 
able proportion  of  cases.  Kraurosis  is  ap[)arently,  therefore,  a 
predisposing  cause.  One  set  of  observers  has  found  the  disease 
most  frequently  in  pregnant  women;  another,  in  women  not 
pregnant  and  too  old  to  conceive. 

The  treatment  should  be  the  application  of  astringent  and 
sedative  solutions  in  the  incipiency  of  the  disease  and  the  excision 
of  the  affected  area  when  the  atrophic  process  has  become  self- 
limited. 

The  prognosis  is  not  favorable.  Applications  are  only  pallia- 
tive. The  removal  of  the  atrophic  area  has  given  satisfactory 
results  in  cases  reported  by  Martin  and  others,  but  there  has 
been  a  recurrence  in  several  of  the  operative  cases. 

Hypertrophy  and  congestion  of  the  labia  minora  and  of 
the  labia  urethras  is  frequently  observed  as  the  result  of  mas- 
turbation or  of  excessive  sexual  indulgence.  The  cessation  of 
the  local  irritation  and  astringent  washes  relieve  the  sense  of 
heat  and  burning  sometimes  complained  of,  but  the  thickening 
of  the  tissues  may  be  permanent  and  may  indicate  their  excision. 

Cysts  and  Benign  Tumors  of  the  Labia,  Vestibule,  and 
Groins. — A  cyst  of  the  labium  majus  may  develop  in  the  vulvo- 
vaginal gland  in  consequence  of  closure  of  the  duct.  It  is  com- 
monly small  in  size,  but  may  reach  extraordinary  dimensions. 
A  small  cyst  should  be  dissected  out  without  evacuation  of  its 
contents.  The  deep  cavity  remaining  is  closed  by  interrupted 
sutures,  a  horse-hair  drain  (strands  of  silkworm-gut)  being  in- 
serted beneath  the  stitches.  If  the  cyst  is  ver\'  large,  its  com- 
plete excision  may  be  a  formidable  undertaking  on  account  of 
hemorrhage.  It  may  therefore  be  more  convenient  to  excise  the 
greater  part  of  it,  packing  the  cavity  that  remains  and  painting 
the  remnant  of  the  cyst-wall  daily  with  iodin  until  the  secreting 
surface  is  destroyed  by  ulceration,  when  the  cavity  is  allowed  to 
close  by  granulation. 
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The  vulva  may  be  the  seat  of  cysts  that  occur  on  the  skin 
anywhere;  retention  cysts  of  the  sebaceous  glands;  lymph  cysts 
or  dermoid  cysts.  Pick'  has  described  a  papillary  and  glandular 
cyst  of  the  labium  majus  containing  mixed  epithelium,  which 
he  ascribes  to  misplaced  entodermal  tissue.  Cystic  tumors  of  the 
vulva  are  punctured  or  excised.  A  solid  tumor  of  the  labium 
minus  or  majus  is  usually  a  fibroma  or  lipoma.  The  remo\'al 
of  the  growth  ordinarily  presents  no  great  difficulty,  especially 
if  it  is  pedunculated.  An  angioma  of  considerable  size  has  been 
reported  by  Guyot.^     The  treatment  is  electrolysi.s. 


Fig.   ii6.— Cyst  of  labium  majus  (W.  J.  Taylor). 


Elephantiasis  of  the  vulva  is  most  often  seen  in  tropical  coun- 
tries, where  it  is  endemic.  The  labia  grow  to  such  a  huge  size 
that  they  hang  to  the  knees.  It  is  a  disease  usually  acquired 
in  adult  life  and  middle  age,  but  Heil  reports  a  congenital  casc.^ 
The  pathological  anatomy  shows  a  vast  overgrowth  of  connective- 
tissue  elements  in  the  true  skin  and  the  subcutaneous  tissues, 
with  dilated  lymph-spaces.     Externally  the  growth  assumes  three 

'  "  Berichle  a.  d.  palh.  Anal.  Instilut  zu  Tubingen," 
'  "Soc.  d'.inal.  cl  de  physiol.  dc  Bordeaux,"  Aug.,  i 
*  "  Ci'nlralbl.  f.  Gyn.,"  No.  39,  1903. 
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Fig.   ij8.— Elephantiasis  vu!va>. 
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Fig.  131.— Operation  for  elephanfiasis  vulva;  of  moderate  decree. 
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Fig.   134. — Appearance  of  vulva  three  weeks  after  amputation  of  labia. 


Varicocele  of  the  Vulva 
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forms :  A  smooth  surface  with  atrophy  of  the  epidermis  (elephan- 
tiasis glabra);  tuberous  excrescences  and  nodules  (elephantiasis 
tuberosa),  and  papillary  hypertrophy  of  the  epidermis  instead  of 
the  usual  atrophy  (elephantiasis  condyloma tosa}.  The  labia 
majora  and  the  clitoris  are  the  structures  most  frequently  in- 
volved,' The  treatment  is  excision.  Special  means  to  control 
hemorrhage  must  usually  be  taken.  The  best  plan  is  to  transfix 
the  base  of  the  growth  with  skewers  and  to  apply  a  rubber  band 


Fig.  135.— Eleph. 


ubctosa  of  the  clitoris  and  ot  the  labia  tr 


above.  The  blood-vessels  arc  ligated  separately,  after  the  excision 
of  the  labia,  before  the  skewers  and  band  are  removed.  Sporadic 
cases  of  elephantiasis  arc  encountered  in  all  parts  of  the  world. 
Syphilitic  hypertrophy  of  the  connective  and  other  tissues  of  the 
labia  may  produce  an  elephantiasis  of  moderate  degree.  It  is  not 
uncommon,  sometimes  yields  to  specific  treatment,  and  may  not 
require  an  operation.     If  the  specific  treatment  is  of  no  avail, 

1  "  Bdlrage  z. 
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however,  the  mass  may  be  excised,  usually  with  the  labium  majus 
and  nymphs  on  one  or  both  sides  and  the  clitoris. 

Varicocele  of  the  Vulva. — Varices  of  the  labia  are  seen  usually 
in  pregnancy,  but  sometimes  persist  after  deliverj'.  If  the 
-  dilated  veins  are  troublesome  or  threaten  to  rupture,  they  may 
be  excised  between  ligatures  as  in  varicocele  of  the  scrotum. 

Urethral  Caruncle*  was  described  in  1750  by  Sharp  and  by 
Morgagni,  It  has  been  called  a  granuloma,  an  adenoma,  a 
neuroma,  a  papilloma,  or  an  angioma  of  the  mucous  membrane 
surrounding  the  external  urinary  meatus.    It  more  properly  bc- 


Flg.  136, — Varices  of  vulva, 

longs  among  the  vulvar  tumors  than  among  the  diseases  of  the 
urinary  apparatus.  These  growths  are  a  deep  scarlet  in  color, 
vary  in  size  from  that  of  a  millet  seed  to  a  cherry-,  are  single  or 
multiple,  and  grow  from  the  mucous  membrane  around  or  within 
the  meatus,  usually  from  the  posterior  margin,  occasionally  spring- 
ing from  the  urethral  canal  at  a  considerable  distance  from  its 
termination.  They  are  usually  pedunculated,  but  may  be  sessile. 
The  pedicle  is  often  long  and  slender,  the  tumor  hanging  between 
the  labia  and  being  laterally  compressed  by  them.  In  structure 
they  are  composed  either  of  granulation  tissue  or  are  true  neo- 
'  "A  Study  of  Certain  Morbid  Condilions  of  the  Meatus  Urinarius  in  the 
Female,"  Williamson  and  Atlee,  "Journ.  Obsl.  and  Gyn.  of  the  Br.  Empire," 
November,  1904.     Bibliography  to  date. 
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pbans,  iz  -wiiri  case  U;er  coauin  hj-penrophied  periurethral 
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soibce  oi  lie  Dew  erci-aniis  rnav  be  covered  win  many  layered 
sqaamouf  ctZs  or  iri-Ji  ez-hheli-.::::  approaching  :he  colurr^nar 
tvpe.  There  b  2  LGpiilar-'  c.;:eTow:h  oi  the  epidieliu"  a^d  often 
an  mgrowth  of  the  celU  it:  st;ch  a  l'^it;Han:  maEcer  as  to  s'^gyest 
maligna-^-  J-  "j-v  M  :he  gTowihi  clitiical  obsentitior;  would 
suggest  hj-perrropby  ai:d  hj'perplaf ia  of  cene-ibors  and  lerminals. 
but  histf^jgically  y^ch  s'.r^cr^res  have  sot  yet  been  demcnsirated. 


In  these  [jaini'ul  tiimora  tht-rt-  i^i  s'jch  cscc&sive  sensitiveness  that 
the  woman  -ulTcrs  aj^'my  when  she  urinates.  She  can  not  bear 
the  slightcii  touch  uj^-^n  the  growth.  Coitus  is  imixissiblc.  Even 
locomotion  mav  cause  exquisite  pain,  and  in  time  there  apprar 
a  long  train  of  rtiltx  nc-uraithenic  symptoms  and  :t  markttl  de- 
terioration iji  the  general  health.  The  fj«s<-  of  urethral  caruncle 
is  still  obscure,  cxceiit  in  the  (■a>e  ni  firanulomata  which  are  in- 
flammator}-  in  origin.  The  diagnosis  is  made  by  the  symptoms 
and  by  an' in.speclion  of  the  \uha.  The  Ircatmi-nt  is  ihe  excision 
of  the  growth  or  growth.-,  care  being  taken  to  pull  them  outward 
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by  a  rat-toothed  forceps,  which  seizes  them  at  the  base,  and  to 
excise  at  least  an  eighth  of  an  inch  of  healthy  mucous  membrane 
with  them.  Otherwise  they  will  recur.  The  small  wound  is 
closed  with  catgut.  It  is  much  more  satisfactory  to  operate  upon 
the  patient  anesthetized,  but  it  is  possible  to  remove  the  growth 
after  cocainization  with  a  10  per  cent,  solution.  Instead  of  re- 
moval by  excision  the  caruncle  may  be  destroyed  by  cauteriza- 
tion with  the  electrocautery  needle,  which  is  plunged  into  it  a 
number  of  times  down  to  its  base.  Cocainization  of  the  part 
makes  the  operation  painless,  and  it  may  be  carried  out  as  an 
office  treatment. 


If  the  caruncle  is  painless,  the  patient  is  unaware  of  its  ex- 
istence, which  is  accidentally  dbcovered  in  the  course  of  a  gyneco- 
logical examination.  The  removal  of  such  a  growth  is  unneces- 
sary. 

The  groin,  the  inguinal  canal,  and  the  upper  portion  of  the 
labium  majus  may  be  the  seat  of  a  solid  or  cystic  tumor,  which 
may  be  a  fibromyoma,  a  lipoma,  a  sarcoma,  an  adenomyoma,  a 
cyslofibroma,  a  dermoid,  or  a  hydrocele  oj  the  round  ligament.  The 
first  is  spherical,  possibly  irregular  in  outline.  It  may  be  small 
in  size,  confined  to  the  inguinal  canal,  or  it  may  grow  upward 
toward  the  umbilicus  or  outward  toward  the  ilium.    It  may  be 
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densely  adherent  to  the  anterior  superior  spine  of  the  ilium  and 
to  the  peritoneum  which  clothes  its  under  surface,  so  that  its 
removal  may  necessitate  a  large  opening  into  the  peritoneal  cavity. 
It  is  stony  hard  in  feel,  and  presents  none  of  the  symptoms  of 
inguinal  hernia,  except  the  tumor  in  the  groin.  The  incision  for 
the  removal  of  the  tumor  is  made  like  that  of  an  Alexander's 
operation  parallel  with  the  Poupart's  ligament,  but  much  longer 
and  through  the  deep  fascia.  The  wound  must  be  carefully  and 
firmly  approximated,  layer  by  layer,  with  continuous  sutures  of 
durable  catgut  to  prevent  hernia.* 

Hydrocele  of  the  round  ligament  is  a  cystic  tumor  in  the  canal 
of  Nuck.  It  may  communicate  with  the  peritoneal  cavity,  in 
which  case  the  swelling  disappears  on  pressure  or  is  increased 
if  the  intraperitoneal  tension  is  augmented,  as  in  coughing  or 
straining.  If  the  canal  is  closed  by  adhesive  inflammation  at  the 
internal  ring,  the  tumor  is  not  aflfected  by  intra-abdominal  pres- 
sure, is  unmistakably  cystic  in  feel,  and  is  not  tender  on  moderate 
pressure.  Exploratory  puncture  with  a  hypodermic  needle  with- 
draws a  clear  serous  fluid.  If  the  swelling  is  reducible,  a  truss 
should  be  worn;  if  it  is  not,  the  sac  may  be  punctured  and  a 
few  drops  of  iodin  injected  to  secure  its  obliteration.  The  most 
satisfactory  treatment  is  excision  of  the  entire  sac,  which  is  dis- 
sected out  of  the  inguinal  canal.  The  wound  is  closed  by  con- 
tinuous catgut  sutures,  layer  by  layer.  Cases  of  hematocele  and 
hematoma  of  the  round  ligament  have  been  reported.^ 

Rodent  Ulcer  of  the  Vulva. — L*esthiomfene  (Huguier),  ulcue 
rodens  vulvae  (Virchow),  and  lupus  vulvae  are  names  bestowed 
by  various  observers  upon  an  ulcerative  process,  found  only,  as 
a  rule,  in  prostitutes,  beginning  in  the  fossa  navicularis,  extend- 
ing to  the  labia  and  urethra,  resulting  in  rectovaginal  fistulae 
and  destruction  of  the  lateral  urethral  walls.  There  is  a  sharp 
dividing  line  between  the  diseased  and  healthy  surfaces,  but 
in  the  latter  there  is  extensive  infiltration  and  edema  and  in  time 
an  elephantiasis.  There  may  be  stricture  of  the  rectum  below 
the  fistulous  opening  in  the  bowel.  In  consequence  of  the  de- 
struction of  the  lateral  urethral  walls,  the  lower  wall  of  the  urethra 
hangs  in  front  of  the  vaginal  entrance.  There  is  little  left  of  the 
urethral  canal,  and  its  mucous  membrane  is  covered  by  squa- 
mous epithelium.  There  arc  usually  no  tubercles  in  the  ul- 
cerated area,  and  the  tubercle  bacilli  can  not  be  found,  it  is  claimed, 

*  Ncbesky  has  collected  30  cases  of  fibromyomata  of  the  round  ligament,  to 
which  the  author's  2  cases  should  be  added;  18  cases  of  fibroid  tumors  with  epi- 
thelial structures  in  them,  2  dermoids,  3  lipomata,  and  4  sarcomata.  "Monatsschr. 
f.  Geb.  u.  Gyn.,'*  April,  1903. 

*  Koppe,  "Ccntralbl.  f/Oyn.,"  1886,  vol.  x,  p.  179.     Gottschalk,  ibid.y  vol.  xi, 

P-  329- 
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except  in  accidental  or  secondary  infection.  The  patient's  general 
health  is  not  affected.  The  causes  to  which  this  peculiar  disease 
has  been  ascribed  are  violent  and  excessive  coitus,  especially  if 
the  vulva  is  situated  more  anteriorly  than  normal;  the  removal 
of  the  inguinal  glands  in  cases  of  suppurating  buboes  (F.  Koch); 
a  pre-existing  elephantiasis;  uncleanliness,  and  an  old  syphilitic 
infection. 

The  prognosis  is  unfavorable.  The  treatment  in  the  earlier 
stages  is  cleanliness  and  rest.  Later,  cauterization  with  strong 
caustics  is  indicated;  excision  of  hypertrophied  areas  in  which 
elephantiasis  has  developed  may  be  called  for.  In  one  case 
the  diseased  area  posteriorly  and  the  constricted  bowel  were 
removed,  an  inguinal  anus  being  established  by  fastening  the 
lower  end  of  the  sigmoid  flexure  to  an  opening  in  the  abdominal 
wall.  The  rectal  fistula  may  be  closed  by  a  plastic  operation. 
The  urethra  may  be  restored  by  urethroplasty. 

In  the  author's  judgment  there  is  no  such  thing  as  rodent 
ulcer  of  the  vulva;  on  careful  study  it  will  be  found  to  be 
tuberculosis,  cancer,  or  syphiUs. 

Tuberculosis  oif  the  Vulva. — Lupus  Vulvae. — According  to 
Koch,  the  only  ulceration  of  the  vulva  to  which  the  name  lupus 
should  be  given  is  dependent  upon  tubercular  infection  demon- 
strated by  the  presence  of  tubercle  bacilli  or  by  the  characteristic 
histological  changes  of  tuberculosis. 

Tubercular  ulceration  of  the  vulva  is  very  rare.  Murphy*  has 
collected  15  cases.  The  disease  comes  under  the  physician's 
observation  only  in  the  ulcerative  slage,^  when  upon  the  perineum, 
the  labia,  or  in  the  vestibule  a  grayish  ulcer  of  varying  size  may 
be  seen  exhibiting  tubercles  in  process  of  cheesy  degeneration,  and 
friable,  feebly  nourished  granulations,  with  a  serpiginous  edge. 
Tubercle  bacilli  are  found  in  the  recent  ulcerations,  but  may  be 
absent  from  the  old.  There  is  an  attempt  at  cicatrization  in  the 
older  portions  of  the  diseased  area  never  seen  in  cancer,  while 
nodes  shortly  becoming  ulcerated  on  the  surface  mark  the  ad- 
vance of  the  disease.  According  to  Veit,  there  is  never  an  ele- 
phantiasis of  surrounding  tissues  on  the  border  of  the  tuberculous 
inflammation,  as  in  the  labia,  the  nympha^,  and  the  clitoris,  lupus 
thus  being  distinguished  from  rodent  ulcer;  but  in  two  cases  in 
which  an  operation  was  performed  for  elephantiasis  of  the  clitoris 
tuberculosis  was  discovered  on  histological  and  bacteriological 
investigation — perhaps,  however,  as  a  secondary  infection.     In  the 

*'*  Am.  Journ.  of  Obstet.,"  Dec,  1903. 

'  Petit  and  Bender  and  Poeverlein  have  reported  two  cases  of  a  non-ulcerative 
tuberous  or  vegetating  lupus  vulva,  "  Rev.  de  Gyn.  et  dc  Chirurg.  Abd.,"  Nov.  and 
Dec,  1903. 
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author's  case  there  was  an  elephantiasic  thickening  of  the  right 
labium.  The  explanation  of  the  infection  is  not  easy  to  find.  It 
has  been  attributed  to  coitus  with  a  tubercular  man;  to  tuber- 
culosis of  the  lungs  or  other  organs,  especially  the  internal  gen- 
italia, the  urinary  tract,  and  the  bowel;  to  direct  inoculation  with 
finger-nails;  and  even  to  the  atmosphere.  Lupus  vuIvk  may  be 
the  initial  lesion  of  tuberculosis,  but  it  is  more  likely  to  be  secon- 
dary to  other  tubercular  processes  in  the  body.  It  occurs  most  fre- 
quently in  women  from  twenty  to  forty,  but  has  been  seen  as  early 
as  the  eighth  and  as  late  as  the  eightieth  year. 


Fig.  141. — Photomicrograph  of  a 
mous  epithelium;  b,  subculaneous  ( 
(McConnell  and  J.  C.  Hirst). 

The  diagnosis  is  often  very  difficult.  Numerous  sections  may 
be  made  of  tissue  removed  from  various  portions  of  the  ulcerated 
area  before  tubercles  and  bacilli  are  discovered.  The  latter  ma)' 
not  be  found  at  all.  Inoculations  in  animals  and  the  tuberculin 
test  are  sometimes  necessary  aids  to  a  correct  diagnosis. 

The  treatmetit  is  the  same  as  for  lupus  elsewhere;  excision 
with  the  knife  or  curet,  deep  cauterization  with  caustics,  or,  best 
of  all,  with  the  :t-rays,  and  the  actinic  ray,  the  surrounding  healthy 
tissues  being  protected  by  a  lead  screen  or  zinc  foil,  and  the  ulcer- 
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ated  or  diseased  area  being  exposed  to  the  electric  and  ultra- 
violet rays  eight  to  ten  minutes  daily,' 

The  prognosis  depends  upon  the  association  of  other  tuber- 
cular lesions  in  the  body.  If  the  tuberculosis  of  the  vulva  is 
primary,  a  cure  may  confidently  be  expected.  If  there  is  general 
miliary  tuberculosis,  or  if  there  is  tuberculosis  of  the  lungs,  peri- 
toneum, internal  genitalia,  bladder,  or  bowel,  the  lupus  vulvae  is 
likely  to  recur,  or  to  persist  until  the  patient's  death. 

Carcinoma,  Sarcoma,  and  Syphilis  of  the  Vulva. — The 
vulva  is  less  frequently  the  seat  of  cancer  than  any  other  portion 
of  the  genitalia.    Winckel  saw  it  only  twice  in  10,000  women 


,— Epiltielioma  of  vulva. 


examined.  He  collected  62  cases,  40  in  women  over  fifty  years  of 
age,  6  in  women  under  forty.  Gurlt's  statistics  give  81  cases 
of  vulvar  cancer  to  3449  of  the  uterus  and  vagina.  Hellendall 
estimates  that  there  are  150  cases  recorded  in  literature.  The 
author  has  had  6  cases,  of  which  illustrations  are  presented 
(plate  3;  Figs.  142,  143,  144,  145  and  150).  One  case  of  papil- 
lary cancer,  a  few  cases  of  adenocarcinoma  of  the  vulvovaginal 
'  In  the  author's  case  the  external  ulceration  was  healed  in  three  weeks  by  the 
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Fig-  I4J- — Epilhclioma  of  vulva. 


Rr.   144.  -Inopcralilf  ejiithclioma  of  vulva. 
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gland'  and  2  of  Skene's  ducts  of  the  urethra  have  been  reported; 
with  these  exceptions  cancers  of  the  vulva  are  epitheUomata.  The 
growth  most  often  begins  in  the  interlabial  crease  between  the 
labium  majus  and  minus  on  the  right  side.  The  cUtoris  is  usually 
soon  invaded.  The  cancer  may  present  one  of  four  forms:  A 
nodular  outgrowth;  diffuse  infiUration;  deep  ulceration  with 
raised  indurated  edges  and  a  papillary  growth  like  the  cauliflower 
cancer  of  the  cervix.  The  inguinal  glands  are  soon  involved, 
and  the  epithelioma  of  one  labium  very  shortly  spreads  to  the 
opposite  side.    There  is  a  rapid  extension  of  the  malignant  in- 


Fig.   145. — Epithelioma  ot  vulva. 

filtration  and  ulceration  to  the  perineum  and  the  mons  veneris, 
but  not  into  the  vagina,  except  along  the  course  of  the  urethra. 
The  squamous  epithelium  of  the  vulva  has  a  strong  power  of 
resistance  against  all  infections,  so  that  an  epithelioma  of  the 
vulva  may  develop  slowly  and  the  prognosis  is  better  than  in 
cancers  of  the  vagina;  but  at  the  best  the  patient's  outlook  is 
none  too  good.  Recurrence  has  been  noted  in  a  large  percent- 
age of  the  cases,-  but  the  proportion  of  permanent  cures  has 
markedly  increased  since  the  adoption  of  the  good  surgical 

'  Von  Fretsch,   "Mooatsschr.  f.  Geb.  u.  Gyn.,"  Jan.,  1904. 
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^g.  147. — Sarcoma  removed  and  split  op«n. 
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principle  that  the  inguinal  glands  should  be  removed  with  the 
tumor,  whether  they  are  demonstrably  diseased  or  not.' 

The  treatment  should  be  an  early  and  complete  exckion  of 
both  labia,  the  clitoris,  the  lower  portion  of  the  mons  veneris, 
and  the  inguinal  glands.  The  wound  has  somewhat  the  shape 
of  a  W.  It  can  usually  be  brought  together  by  interrupted 
sutures,  but  it  may  be  necessary  to  remove  so  much  tissue  that  a 
portion  of  the  wound  must  be  allowed  to  gape  and  to  heal  by 
granulation.  It  has  been  found  necessary  in  some  cases  to  re- 
move the  whole  urethra  and  to  resect  the  descending  ramus  of 
the  pubis. 


Fig.  148.— Syphilis  of  the  vulva. 

Sarcoma  of  the  vulva  is  very  rare.  It  is  usually  of  the 
melanotic  variety.  The  tumor  is  rounded  in  shape,  has  reached 
the  size  of  a  cocoanut,  though  it  is  usually  of  moderate  dimen- 
sions, and  may  be  pedunculated.  The  labia  and  the  urethral 
region  are  the  sites  from  which  the  growth  develops.  Two  cases 
have  come  under  the  author's  observation.  One  appeared,  directly 
after  labor  in  the  Maternity  Hospital  of  the  University  of  Penn- 

acure  in  25  per  cent..  "Monalsschr.  f.Geb.  u.  Gyn,," 
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sylvania,  as  melanotic  nodules  on  the  labia.  Within  four  weeks 
the  patient  died  of  general  sarcomalosis,  with  melanotic  sarcoma 
of  the  liver,  kidney,  breast,  and  the  subcutaneous  connective  tissue 
everywhere.  The  other  case  was  a  sarcoma  of  the  left  labium 
minus.  The  growth  was  excised.  There  was  no  local  recur- 
rence, but  general  sarcomatosis  appeared  in  six  months.  Bluhm' 
has  collected  nine  cases  of  sarcoma  of  the  labium  majus,  one  of 
them  originating  in  the  vulvovaginal  gland. 


Fig.  149. — Syphilis  of  the  vulva. 


The  growth  should  be  removed  from  the  vulva  as  soon  as 
detected,  but  recurrence  and  metastases  are  to  be  expected.  Reed,' 
however,  reports  a  permanent  success. 

Syphilis  of  the  vulva  is  considered  in  this  connection  on 
account  of  its  resemblance  to  cancer  in  some  of  its  manifesta- 
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tions.  In  an  early  stage  of  the  disease,  with  the  initial  sore  on 
a  labium,  mucous  patches  within  the  vagina,  and  flat  condylomata 
on  the  buttocks,  thighs,  and  vulva,  the  appearance  is  distinctive 
enough  and  could  not  well  be  mistaken  for  anything  else.  But 
the  syphiloderm  of  an  old  infection  can  not  be  distinguished  from 
cancer  at  first  sight;  not  indeed  until  specific  treatment  has  been 
tried  or  a  portion  of  the  growth  has  been  subjected  to  micro- 
scopical study.  Mercury  and  iodid  of  potassium  have  often  a 
wonderful  effect  on  old  vulvar  syphilis,  but  if  the  elephantiasic 
processes  accompanying  syphilitic  vulvitis  are  well  advanced, 
it  may  be  necessar)'^  to  excise  the  growth.  Specific  treatment, 
however,  should  first  be  tried.  Local  applications,  best  in  the 
shape  of  antiseptic  and  astringent  dusting-powders,  diminish  the 
discomfort  and  uncleanliness  of  the  moist  secreting  surfaces  of  the 
syphilitic  growths  until  it  is  determined  whether  medicinal  treat- 
ment will  suffice  or  surgical  intervention  is  required. 

A  nodular  adenoma  of  the  vulva,  in  the  shape  of  single  or 
multiple  warty  growths  no  larger  than  a  pea  or  a  cherry  and 
having  the  histological  characteristics  of  a  sweat-gland  (hidrad- 
enoma) is  described  by  Pick,^  who  reports  two  cases  and  quotes 
another.     The  treatment  is  excision. 

Pudendal  Hernia. — Inguinal  hernia  in  women  does  not 
differ  from  the  same  condition  in  men,  except  that  the  abdominal 
contents  descend  into  the  labium  instead  of  the  scrotum,  and  must 
be  differentiated  from  tumors  peculiar  to  that  locality.  The 
symptoms  and  treatment  are  the  same  in  both  sexes.  There  is  a 
pudendal  hernia  peculiar  to  women  in  consequence  of  a  defect  in 
the  pelvic  fascia  and  the  levator  ani  muscle  anterior  to  the  broad 
ligament.  A  peritoneal  pouch  containing  omentum  alone  per- 
haps, but  more  likely  intestines,  descends  along  the  lateral  vaginal 
wall  to  the  posterior  end  of  a  labium  majus.  If  the  intra-ab- 
dominal pressure  is  increased  from  any  cause,  as  by  a  pregnant 
uterus,  an  enormous  enterocele  may  completely  block  the  vaginal 
canal,  giving  rise  to  a  constipation  approaching  obstruction  of  the 
bowels  and  forming  an  obstacle  in  labor  of  a  serious  nature.  The 
coverings  of  the  hernia  may  burst,  allowing  the  intestines  to 
escape.  The  vaginal  and  labial  tumors  have  the  physical  signs 
characteristic  of  a  hernia:  tympany  on  percussion,  recession 
within  the  abdominal  cavity  on  pressure,  unless  the  intestines 
are  adherent  to  the  hernial  ring,  and  a  characteristic  doughy 
feel  with  gurgling  on  palpation. 

The  palliative  treatment  is  first  to  reduce  the  hernia  and  then 
to  prevent  its  recurrence  by  the  use  of  a  globe  pessary-,  which 
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is  retained  either  by  a  T-bandage  or  napkin,  or  by  a  stem  attached 
to  the  globe  supported  by  a  specially  constructed  belt.  (See  the 
apparatus  for  prolapse,  p.  68.) 

The  radical  treatment  for  vaginal  hernia  is  carried  out  by  the 
following  steps:  an  incision  in  the  lateral  vaginal  vault  over  the 
site  of  the  ring  which  can  be  felt;  opening  the  peritoneal  pouch; 
release  of  the  intestines  from  adhesions,  if  they  exist;  excision 
of  the  peritoneal  pouch;  freshening  the  edges  of  the  hernial 
ring;  placing  closely  set  interrupted  sutures  of  silkworm-gut 
through  the  whole  depth  of  the  wound;  closing  the  ring  with  a 
running  buttonhole  stitch  of  catgut  (formalin);  finally  closing 
the  wound  by  uniting  the  interrupted  sutures,  which  are  removed 
in  two  weeks. 


Fig.  150. — Epilhelioma  ol  the  clitoris. 


Diseases  of  the  Clitoris. — The  clitoris  may  be  the  scat  of 
cystic  and  solid  tumors,  and  may  be  involved  in  tuberculosis  and 
elephantiasis  of  the  vulva.  There  may  be  adhesion  of  the  pre- 
puce to  the  glans,  with  retention  of  smegma  and  a  consequent 
irritation  causing  severe  rcfiex  symptoms  or  nymphomania.  Con- 
cretions have  been  found  under  the  prepuce  in  cases  of  long 
standing.  It  has  been  claimed  that  preputial  adhesions  which 
prevent  a  free  exposure  of  the  glans  clitoridis  account  for  a  loss  of 
sexual  feeling,  which  returns  when  the  glans  is  freed  (Bcrnardy). 
To  expose  the  glans  and  break  up  adhesions,  a  surgeon's  probe 
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or  a  grooved  director  is  used,  a  point  of  entrance  being  gained 
with  the  end  of  the  instrument.  The  separated  surfaces  are  well 
cleansed  and  thoroughly  packed  to  prevent  a  recurrence  of  the 
adhesions.  The  packing  must  be  renewed  every  other  day  for 
some  time  until  the  abraded  surfaces  are  well  covered  with 
healthy  mucous  membrane. 

Tumors  of  the  clitoris  are  cysts,  enchondromata,  homy  epi- 
thelial growths,  epitheliomata,*  elephantiasis,  or  simple  hyper- 
trophy. Whatever  their  nature,  the  treatment  is  the  same: 
removal  of  the  growth  and  usually  with  it  the  whole  clitoris. 
Clitoridectomy  is  performed  by  making  a  circular  incision  around 
the  prepuce  and  the  lower  surface  of  the  free  end  of  the  cUtoris; 
a  linear  incision  toward  the  pubis  over  the  back  of  the  clitoris, 
which  is  then  dissected  out  and  amputated  at  its  base,  bleeding 
vessels  being  caught  and  tied  and  the  wound  united  with  close- 
set  interrupted  sutures  or  a  continuous  catgut  suture  in  tiers,  as 
the  operator  prefers. 

If  the  indication  for  clitoridectomy  is  a  carcinoma,  the  in- 
guinal glands  should  also  be  removed. 

Injuries  of  the  Vulva. — ^The  vulva,  like  other  external  por- 
tions of  the  body,  is  subject  to  incised,  punctured,  lacerated,  and 
contused  wounds,  but  injuries  in  this  situation  are  rare.  They 
are  usually  due  to  a  fall  astride  some  hard  object,  like  the  frame 
of  a  bicycle,  the  back  or  arm  of  a  chair.  Children  may  run 
splinters  into  the  vulva  while  sliding  on  a  board.  The  author  has 
seen  a  very  extensive  contused  wound  of  the  vulva  from  a  kick. 
There  are  three  peculiarities  of  injuries  to  the  vulva  deserving 
special  consideration.  One  is  the  likelihood  of  profuse  hemor- 
rhage; the  second  is  the  possibility  of  lacerations  in  violent 
coitus;  and  the  third  is  the  possibility  of  a  lacerated  wound  ex- 
tending through  the  anus  into  the  rectum.  The  hemorrhage  may 
be  frank  and  so  profuse  as  to  be  fatal,  especially  if  the  woman 
is  pregnant.  Pressure  controls  the  bleeding  until  the  vessels  can 
be  tied  or  the  wound  is  closed  by  a  continuous  catgut  stitch.  The 
hemorrhage  may  be  subcutaneous,  resulting  in  a  labial  hematoma. 
The  tumor  has  a  characteristic  appearance.  The  color  of  the 
blood  usually  shows  through  the  skin.  The  size  is  rarely  larger 
than  that  of  a  clinched  fist,  except  in  a  pregnant  or  puerperal 
woman.  Rest  and  the  continuous  application  of  an  ice-bag  control 
the  exudation  of  blood  and  keep  the  tumor  from  reaching  larger 
dimensions.    Absorption  of  the  extravasated  blood  may  be  -ex- 

*  Primary  carcinoma  of  the  clitoris  is  rare.  Jacoby  was  able  to  collect  40 
cases  ("Monatsschr.  f.  Geb.  u.  Gyn.,"  1904,  p.  365).  It  was  found  twice  in  17,000 
gynecological  cases  in  Engstrom's  clinic,  and  67  additional  cases  were  collected 
iirom  literature.  ("Mittheilungen  aus  dor  gynakologischen  Klinik  des  Prof.  Dr. 
Otto  Engstrom,"  Helsingfors,  Bd.  v,  1903.) 
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F'g-   15'- — Vulvorectal  fistula  due  to  violence 
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pected.  If  this  result  is  not  secured  within  a  reasonable  time  (a 
week),  or  if  meanwhile  evidences  of  inflammation  appear,  the 
skin  over  the  hematoma  should  be  incised,  the  blood-clot  turned 
out,  the  cavity  irrigated  and  packed  with  iodoform  gauze.  The 
irrigation  and  packing  must  be  repeated  daily  until  the  cavity 
is  closed  by  granulation.  The  prognosis  of  a  labial  hematoma 
is  not  serious  except  in  a  puerpera. 

Injuries  due  to  coitus  are  rare.*  They  are  usually  a  laceration 
of  the  hymen  with  profuse  hemorrhage.  A  woman  may  almost 
bleed  to  death  on  her  wedding  night  from  this  cause.  A  vulvar 
tampon  checks  the  hemorrhage  at  once,  until  catgut,  needles,  and 
a  needle-holder  can  be  prepared  to  close  the  wound  and  to  sur- 
round the  bleeding  vessels.  The  author  has  seen  three  serious 
injuries  from  coitus.  A  child  nine  years  old  was  admitted  to  the 
hospital  with  a  complete  laceration  of  the  perineum  and  a  chancre. 
She  had  been  raped  and  infected  by  her  uncle.  In  two  cases,  one 
in  the  Philadelphia  Dispensary,  the  other  in  the  Howard  Hospital, 
there  was  at  the  base  of  the  hymen  posteriorly  a  perforation  which 
extended  upward  and  backward  into  the  rectum.  Such  cases 
should  be  treated  by  excising  the  hymen,  freshening  the  edges  of 
the  vulvorectal  fistula,  and  closing  it  with  close-set  interrupted 
sutures  of  silkworm-gut. 

Complete  lacerations  of  the  perineum  from  violence  and  not 
in  labor  are  rare.^  Parrish  reported  one  in  a  female  infant 
from  the  tip  of  a  forceps  blade,  which  an  inexpert  operator  had 
endeavored  to  apply  to  what  he  thought  was  the  head.  Royster^ 
reports  a  case  due  to  the  insertion  of  the  physician*s  finger  into 
what  he  supposed  was  the  child's  mouth,  but  was  really  the  va- 
gina in  a  breech  presentation.  A  similar  case  was  brought  to 
the  author's  dispensar)'  service  in  the  Howard  Hospital.  Other 
cases  have  been  due  to  falls  on  objects  like  a  rake  handle  or  a 
hay  knife;  to  the  horn  of  a  goat  and  to  a  kick.  There  are  always 
profuse  hemorrhage  and  profound  shock.  The  injury  is  repaired 
by  the  same  operative  technic  required  in  the  primary  repair  of  a 
complete  tear  after  labor. 

*  Neugebauer  collected  150  cases  of  injury  to  the  genital  canal  in  coitus  up 
to  1899,  including  the  remarkable  case  of  the  French  hair-drcsscr  who  killed 
three  wives  by  perforating  the  posterior  vaginal  vault.  ("Monatssch.  f.  Geb.  u. 
Gyn.,"  1899,  p.  221.) 

'  *' Complete  Lacerations  of  the  Perineum  in  Young  Girls,"  J.  Wesley  Bovee, 
"Amer.  Jour,  of  Obstet.,"  No.  4,  1900. 

*  "Am.  Jour,  of  Obstet.,"  March,  1902. 


134  Coccygodynia. 

COCXIYGODYNIA. 

In  the  "New  Orleans  Medical  and  Surgical  Journal,"  for 
May,  1844,  Dr.  J.  C.  Nott,  of  Mobile,  Ala.,  described  an 
operation  by  which  the  last  two  coccygeal  bones  were  re- 
moved for  what  he  called  "neuralgia  of  the  coccyx.'*  The 
patient,  a  young  woman,  had  had  a  fall  four  years  before,  but 
had  suffered  pain  in  the  coccyx  for  only  ten  months.  From  the 
description  of  her  symptoms  she  was  evidently  profoundly  neu- 
rasthenic. The  last  coccygeal  bone  was  described  by  Dr.  Nott 
as  reduced  to  a  mere  shell  in  consequence  of  caries.  The  op- 
eration was  followed  by  great  improvement  in  the  symptoms,  both 
locally  and  generally.  Nott's  discovery  was  apparently  soon 
forgotten.  Fifteen  years  later,  in  1859,  Sir  James  Y.  Simpson 
described  a  disease  of  the  coccyx  which  he  said  could  nowhere 
be  found  mentioned  in  books,  and  for  which  he  proposed  the 
name  "  coccvodvnia."  ^  He  advocated,  as  the  treatment  for  the 
disease,  subcutaneous  section  of  all  the  tendinous  and  muscular 
attachments  of  the  coccyx,  or  possibly  the  removal  of  the  coc- 
cygeal bones. 

Scanzoni,  in  186 1,  referred  to  the  disease  in  a  German  peri- 
odical.* 

It  has  been  declared  that  coccygodynia  is  never  seen  in 
men.  This  statement  is  not  correct.  Prof.  W.  W.  Keen  writes 
me  that  he  has  no  recollection  of  such  a  case  in  his  practice, 
and  can  find  no  reference  to  it  in  his  card  catalogue  of  patients. 
Dr.  W.  J.  Taylor,  however,  has  operated  upon  two  neurasthenic 
men  for  coccygodynia.  In  the  "Ephemerides  Medico- Physicae" 
there  is  the  record  of  a  case  of  coccygodynia  in  the  male  from  a 
fall  on  the  buttocks.  Men  are  almost  immune  because  they  do 
not  bear  children,  because  the  coccyx  is  better  protected  in  them 
than  in  women  from  external  violence  by  the  higher  situation  of 
the  bone  and  the  closer  approximation  of  the  tuberosities  of  the 
ischia,  and  because  there  are  not  the  same  development  and  mo- 
bility of  the  muscles  of  the  pelvic  floor  and  of  the  gluteal  region. 

Three-quarters  of  the  cases  are  due  to  injuries  in  labor.  Coc- 
cygodynia may  be  the  result  of  a  fall  or  a  diseased  condition  of 
the  joint  between  the  first  and  second  bones  in  women  who  have 
not  borne  children  and  have  not  met  with  an  accident.  There 
is  frequently  temporary  pain  in  a  coccygeal  joint  following  labor, 
due,  no  doubt,  to  a  strain  of  the  anterior  ligaments  of  the  bone, 
but  disappearing  after  some  months. 

*  "Med.  Times  and  Gazette,"  July  2,  1859;  the  name  is  spelled  in  this  issue 
"  coccyodynia  " ;  in  the  collection  of  Simpson's  lectures  edited  by  A.  R.  Simpson 
the  name  appears  as  "coccygodynia." 

*"Wurzburg.  med.  Zeit.,"  1861,  Bd.  ii. 
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Etiology  and  Pathological  Anatomy. — The  pain  in  the  coc- 
cygeal joints  after  labor  is  easily  understood.  The  backward 
displacement  of  the  bone  by  the  fetal  head  in  exceptional  cases 
ruptures  a  joint,  breaks  the  anterior  longitudinal  ligaments  of 
the  bones,  or  if  there  is  complete  ankylosis  of  all  the  joints,  may 
cause  an  oblique  fracture  of  a  coccygeal  vertebra  itself.  The 
same  explanation  suflSces  for  coccygodynia  after  a  fall  on  the 
buttocks,  except  that  the  force  is  exerted  in  an  opposite  direc- 
tion; the  bone  is  usually  driven  violently  inward  instead  of  out- 
ward, and  the  posterior  ligaments  are  ruptured.  After  the  acci- 
dent, no  matter  how  caused,  the  muscular  and  ligamentous  at- 
tachments of  the  bone  give  it  no  rest  and  so  the  injury  can  not 
heal.  With  every  step,  with  every  effort  to  sit  down  or  rise,  with 
every  movement  of  the  sphincter  ani,  the  bone  is  pulled  upon 
and  moved.  The  torn  fibers  of  the  ligaments  or  the  ruptured 
joints  are  thus  constantly  dragged  apart  and  are  never  permitted 
to  heal. 

The  explanation  of  coccygodynia  in  a  woman  who  has  not 
borne  a  child  or  met  with  an  accident  is  more  difficult  and  is  not 
yet  quite  satisfactory.  In  cases  of  the  kind  under  the  author's 
observation  there  was  abnormal  mobility  of  the  joint  between 
the  first  and  second  coccygeal  vertebrae,  and  a  thickened,  ab- 
normally soft  intervertebral  disk  between  the  bones.  All  the 
other  joints,  including  the  sacrococcygeal,  were  firmly  anky- 
losed.  This  variety  of  coccygodynia  occurs  in  women  with 
ankylosis  of  all  the  coccygeal  joints  except  that  between  the 
first  and  second  bones,  and  probably  some  cause  in  them  de- 
termines an  abnormal  movement  of  this  single  joint;  perhaps 
hard  work  or  exercise;  possibly  violence  in  coitus  or  the  pas- 
sage of  large,  firm  masses  of  feces  from  the  rectum.  Once  the 
joints  or  its  Hgaments  are  overstretched,  the  sprain  is  never  re- 
lieved, on  account  of  the  muscular  and  ligamentous  pull  upon 
the  bones  already  described.  A  neurasthenic  element  or  a  nervous 
hyperesthesia  may  have  to  be  considered  in  such  cases,  but  it  is 
not  the  main  factor  in  the  symptoms. 

It  is  a  common  idea  that  coccygodynia  is  often  an  expression 
of  rheumatism.  This  belief  had  its  origin  in  Simpson's  description 
of  his  first  case.  In  the  author's  experience  so-called  rheumatic 
coccygodynia  has  almost  always  been  due  to  injury  of  a  joint. 

Following  the  discovery  by  Luschka  of  the  coccygeal  gland^ 
there  was  a  disposition  to  attribute  the  pain  of  coccygodynia  to 
injury  or  disease  of  the  gland  to  which  **the  nerve-supply  is  so 
rich  that  one  is  inclined  to  rega;rd  it  as  part  of  the  nervous 

*  "Die  Steissdriise  des  Menschcn,"  Hubert  Luschka,  "Virchow's  Archiv," 
Bd.  xviii,  Berlin,  i860. 
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system"  (Luschka).    There  is,  however,  no  valid  argument  in 
favor  of  this  view,  and  there  is  much  against  it. 

The  pathological  anatomy  of  specimens  removed  by  opera- 
tion may  be  thus  summarized:  In  the  majority  of  cases  there  is  a 
rupture  of  a  coccygeal  joint  or  of  the  ligaments  supporting  it. 
Tlie  second  coccygeal  joint  is  more  often  affected  than  the  first. 
In  these  cases  the  inter\'ertebral  disk  of  the  injured  joint  is  thick- 
ened and  softened.  There  may  be  a  complete  ankylosis  of  the 
whole  bone,  which  runs  in  a  straight  line  from  the  sacrum  down- 
ward, so  that  whenever  the  patient  sits  down  she  feels  as  though 
she  were  sitting  on  a  nail.  There  may  be  a  softening  and  a  hy- 
pertrophy of  the  intervertebral  disk  of  the  first  joint,  with  relaxa- 


Fig.  154. — Palpation  of  injured  coccyx. 

tion  or  overstretching  of  the  ligaments  without  a  history  of  in- 
jury, and  in  two  cases  there  was  an  oblique  fracture  through  the 
coccygeal  bones.'  In  cases  of  injured  coccyges  not  operated  upon 
because  there  are  no  symptoms,  the  bone  has  been  fractured,  or 
a  joint  has  been  ruptured,  the  lower  fragment  is  pulled  forward 
at  right  angles  to  the  upper  and  is  firmly  ankylosed  in  this  posi- 
tion. As  there  is  no  mobility  there  is  no  pain,  but  there  is  serious 
difficulty  in  a  subsequent  labor. 

Symptoms  and  Diagnosis. — The  pain  of  coccygodynia  is  felt  in 
"the  very  end  of  the  spine,"  as  the  patient  expresses  it.     The 

'  Described  and  illustrated  in  the  writer's  "Teit-Book  of  Obstetrics." 
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greatest  pain  is  experienced  in  sitting  down  and  rising  from  a 
sitting  posture.  In  the  former  act  the  patient  rotates  her  body 
on  its  long  axis  and  lets  the  weight  of  her  trunk  fall  upon  one 
tuber  ischii.  When  she  rises  she  puts  the  palmar  surface  of  one 
hand  upon  the  seat  of  her  chair  and  pushes  herself  up  by  her 
arm,  so  as  to  spare  the  gluteal  muscles  and  those  of  the  pelvic 
floor.  There  is  pain  in  defecation  and  in  coitus.  Pressure  over 
the  coccyx  also  elicits  pain.  If  the  coccyx  is  caught  between  the 
forefinger  in  the  rectum  and  the  thumb  in  the  crease  of  the  nates, 
the  lower  fragment  below  the  ruptured  joint  may  be  thrown  out 
of  the  line  of  the  upper  fragment  (Fig.  154).  At  the  same  time 
the  abnormal  and  the  painful  mobility  of  the  bone  may  be  demon- 
strated and  the  sharp  ridge  of  the  upper  fragment  may  be  felt 
when  the  lower  fragment  is  pushed  backward.  It  is  impossible 
to  do  this  with  a  normal  bone. 

In  a  very  thin  subject  the  displacement  forward  of  the  lower 
fragment  leaves  a  sharp  ridge  of  bone  at  the  lower  end  of  the  upper 
fragment  that  irritates  the  skin  over  it,  which  is  red,  very  sensi- 
tive, and  from  time  to  time  acutely  inflamed.  There  may  be  a 
constant  distressing  pain  along  the  spinal  column  from  the  nape 
of  the  neck  to  the  end  of  the  spine. 

Treatment. — The  most  satisfactory  treatment  of  coccygo- 
dynia is  coccygectomy.  Simpson,  who  advocated  enthusiastically 
the  subcutaneous  severance  of  all  the  soft  tissues  attached  to  the 
coccyx,  confessed  that  this  operation  had  occasionally  failed.  If 
the  injury  to  the  bone  occurs  in  labor,  or  is  the  result  of  a  fall  or 
a  blow,  it  is  justifiable  to  wait  some  months  for  a  spontaneous 
recovery.  There  are  a  number  of  cases  following  labor  in  which 
the  pain  disappeared  after  six  months,  so  that  length  of  time  at 
least  should  elapse  before  resorting  to  operation,  unless  the 
patient's  sufferings  are  too  severe  or  have  too  serious  an  effect 
upon  her  nervous  system.  Meanwhile  counterirritants,  as  ung. 
iodi,  and  rest  may  be  prescribed.  If  no  disease  or  injury  of  the 
bones  or  joints  can  be  demonstrated,  the  pain  is  hysterical,  reflex, 
or  rheumatic,  and  should  be  treated  accordingly. 

The  technic  of  coccygectomy  may  be  thus  described:  The 
woman  is  placed  in  the  Sims  posture.  The  skin  over  the 
coccyx  is  cleansed  by  the  operator  after  the  patient  has  been 
anesthetized.  A  straight  incision  is  made  in  the  raphe  from  the 
top  of  the  coccyx  to  the  end  of  the  sacrum,  down  to  the  bone. 
The  tissues  are  separated  by  retractors,  and  with  a  heavy  scissors, 
sharp  pointed  and  curved  on  the  flat,  all  the  soft  structures  are 
cut  loose  from  the  bone.  The  forefinger  of  the  left  hand  inserted 
under  the  bone  acts  as  a  guide  and  protects  the  rectum.  If 
there  is  ankylosis  of  the  sacrococcygeal  joint,  it  is  difficult  to  tell 
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when  the  top  of  the  coccyx  is  reached,  and  the  mistake  is  easily 
made  of  leaving  a  part  of  the  coccyx  behind.  The  alae  of  the 
first  coccygeal  bone  are  the  best  guides.  The  dissection  must 
extend  above  these  points.  Into  the  cavity  beneath  the  isolated 
coccyx  a  sponge  or  gauze  pad  is  stuffed  to  catch  fragments  of 
bone  or  bonedust  and  to  control  hemorrhage.  .  A  chain  saw  is 
slipped  under  the  bone,  and  pushed  up  so  that  it  takes  off  the  tip 
of  the  sacrum.  Two  or  three  to-and-fro  movements  sever  the 
bone.  The  only  vessel  as  a  rule  requiring  Ugation  is  the  median 
sacral  artery,  which  is  tied  with  catgut.  A  drain  of  five  strands 
of  silkworm-gut  is  laid  in  the  rather  deep  wound,  which  is  united 
with  five  or  six  interrupted  silkworm-gut  sutures.  The  wound  is 
scarcely  distinguishable  from  the  raphe  after  a  few  weeks.  The 
result  of  the  operation  is  usually  most  gratifying  in  the  sympto- 
matic relief  afforded. 


PART  IV. 
DISEASES  AND  INJURIES  OF  THE  VAGINA. 

The    vagina    b   a   canal   with   muscular    walls,   lined    with 

mucous  membrane,  flattened  from  before  backward  so  that  the 

anterior  and  posterior  walls  are  in  contact.    It  is  divided  into 

three  portions — the  orifice  or  entrance,  the  body,  and  the  vaults 

or  fornix,  into  which  the  vaginal 

portion   of   the   cervix   projects, 

dividing  the  vault  into  the  an- 

,      ,     _       III        terior,  posterior  and  two  lateral 

"^         ^  S        vaults.       The    vagina    runs    a 

ly,  A\      ^°^^^  upward  and   backward, 

'  /     t  ^    I' '  1      its  axis  corresponding  with  the 

axis  of  the  lower  portion  of  the 

pelvic  canal.     It  often  presents 

|\l'  K     '  ,        '        1,')     a    slight    convexity    forward    on 

account  of  the  anterior  curvature 

\\     ^  \  /'of  the  rectum  behind  it.     Its  axis 

hX  V-         I  /  makes  an  angle  with  the  horizon 

^  '  ^  from  behind  of  65  to  70  degrees. 

jkiu'l  1  ^"  '^^  middle  of  the  lower  por- 

tW'^'^tf  I    M  I     ^'**"  °'  *^^  canal,  both  on  the  an- 

ItvrlwwH/  jV    I   n     terior  and  posterior  walls,  there 

1  ]f    'M^ffi^lK    I   I  \    '^    ^    cord-like    thickening,    the 

hJj   I  mvW^M  I  \\.  I   I.)    anterior  and   posterior  columns 

At-?/'f/ll   )    k  I    ofthevagina.     Running  laterally 

WW/JJ  W\  Y\    '''°'"  ^^^  columns  there  are  well- 

.1  j\^V^*'f^i'"       \\\       marked  rugse  in  young  women 

' —  ^^  ^  who   have    not    borne   children. 

Fig  iss~S<--ciionillustraiingthe     On   either   side   of   the   vaginal 

charactenstic  form  of  the  vaemal  cleft ;  ,  .  n   i        ■.!_ 

Ua.  Urcihra;  Vi,  vagina;  1,  levator     columns,   runnmg  parallel   With 

ani;  R,  rectum  (Henic).  them,   are   quite  deep   clefts   or 

sulci,  so  that  a  transverse  section 

of  the  vagina  has  the  shape  of  a  letter  H  (Fig.  155).     More  than 

half  the  vaginal  canal  is  below  the  level  of  the  plane  of  the  pelvic 

outlet.     It  has  the  following  average  dimensions: 

Length  from  orifice  to  external  os  uteri 7.0  cm. 

Length  of  the  anterior  vaginal  wall 7.0  " 

Length  of  the  posterior  vaginal  wall 8.2a  " 

Breadth  of  the  canal  at  its  middle 3.$  " 

Depth  of  the  anlerior  vault ,1-5  " 

Depth  of  the  posterior  vault 1.75  " 

Thickness  of  vaginal  wall 0.35  " 
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The  narrowest  portion  of  the  vaginal  canal  is  its  entrance, 
which  is  constricted  by  a  voluntary  ring  muscle,  the  bulbo- 
cavernosus  muscle,  is  narrowed  by  the  bulbs  of  the  vestibule, 


FiR.  156.— Fronlal  section  o(  female  p<l"'-  '.  Fii; 
right  ureti-t;  4,  [H^rilonruni;  5.  vena  cava;  0.  unrli;  7, 
8,  left  inlenia]  siK-rniatic  vi'ssi'ls;  g,  ™lim;  10,  lefl  unt 
urclericvcin;  ij,  left  cxiemal  iliac  wssi'ls;  14,  left  man 
artery,  anil  \'ein;  16,  umbilieal  anil  vi'sical  arteries,  left: 
uleii>vaginal  {di-Tius,  left;  ig,  »u|ieri()r  vesical  vein,  left; 
11,  vcsicuvaginiil  plexus;  » 3,  left  vaginal  arterj';  2.i,iiUu 
fascia;  24,  resected  us  pubis;  25,  unwenital  Irij^nuin  m 
the  dorsum  of  the  cliluris;  26,  piistvmir  tabiai  vessels; 
the  obturatiir  vein;  2K,  aili|x>se  tissue  of  the  Idchiunxtal 
vagina  and  caninculx  myrtifurmes  nr  hynutlaicK;  lo, 
nen-e;  ,11,  femoral  nerve;  32,  right  su|ieriiir  umliilicol  ai 
turator  nerve  and  vessels;  .«,  n'scrled  Fallo]iian  lube 
parielal  iH-lvic  fascia;  36,  vaginal  portion  nf  cervix;  .57, 
right  vasinal  arieries;  yi,  oliluralor  muscles  and  fascia ; 

cle;   41,  bulb  of  [he  vestibule  ami  Inbium  minus;    43, 
majus  (Walrleycr). 


er;  ii,  psoas  muscle:  I3, 
■;  15,  left  obturator  nerve, 
17,  left  uterine  artery;  18, 
.  10,  atifu-r  of  left  ureter; 
raliir  internum  muscle,  nith 
uscle,  vessels  and  nerve  of 
27,  anastomotic  branch  of 
fossa;  29,  vestibule  of  the 
lateral  cutaneous  femoral 
id  vesical  arteries;  33,  ol>- 
and  roun<l  ligament;  35, 
orifice  of  right  ureter;  38, 
40,  postctior  column  of  va- 

K-rincal  fascia;   44,  labium 


and  encroached  upon  by  the  columns  of  the  vagina  and  by  the 
hymen  in  a  virgin,  or  by  its  remnants,  the  carunculiL-  myrti- 
formcs  or  hvmenalcs,  in  a  woman  who  has  borne  children.     On 
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the  inner  surface  of  the  anterior  wall  is  a  space  marked  by  a 
transverse  fold  of  mucous  membrane  2.5-3  centimeters  below 
the  external  os  uteri  and  by  two  diverging  lines  beginning  at 
the  top  of  the  anterior  column  of  the  vagina  which  corresponds 
with  the  trigonum  of  the  bladder.  Under  the  outer  walls  of 
the  lateral  vaginal  vaults  are  sometimes  found  the  remains  of 
the  Wolffian  bodies — Gartner's  ducts.  The  muscular  coat  of  the 
vagina  is  divided  into  two  layers,  an  outer  of  longitudinal  fibers 
and  an  inner  of  circular  fibers,  the  latter  being  the  stronger. 
The  mucous  membrane  is  1-1.5  millimeters  thick,  firm  in  con- 
sistency, being  composed  of  squamous  epithelium  in  well-marked 
layers.  It  is  richly  provided  with  elastic  fibers  and  is  studded 
with  long  papillae.  In  its  upper  portion  there  are  lymph-follicles. 
Glands  have  been  found  by  a  few  observers,  but  they  are  most 
exceptional.  Waldeyer  has  never  seen  them.  There  is  no  sub- 
mucosa. 

The  arteries  are,  in  the  upper  part,  the  cervicovaginal  branch 
of  the  uterine  artery;  in  the  middle  third,  the  inferior  vesical 
artery;  in  the  lower  third,  the  median  hemorrhoidal  and  the 
internal  pudic. 

The  veins  form  a  plexus  between  the  mucous  and  muscular 
coats,  the  efferent  vessels  accompanying  the  arteries  just  named 
and  emptying  into  the  hypogastric  vein.  There  is  a  complex 
network  of  lymphatic  vessels  under  the  mucous  membrane,  those 
in  the  lower  third  of  the  vagina  emptying  into  the  inguinal 
glands,  those  from  the  middle  and  upper  third  ending  in  the  iliac 
and  hypogastric  glands. 

The  nerve-supply  of  the  upper  part  of  the  vagina  has  the 
same  source  as  the  uterine  nerves.  The  vaginal  vaults  and  the 
vaginal  portion  of  the  cervix  possess  little  sensitiveness  as  a 
rule.  The  pudic  nerve  supplies  the  lower  portion  of  the  vagina. 
The  sympathetic  nerve- fibers  end  in  the  unstriped  muscle  of  the 
vagina  and  in  the  blood-vessel  walls. 

The  vagina  is  supported  and  held  in  position  by  the  muscles 
surrounding  and  inserted  in  it,  and  by  its  connective-tissue  at- 
tachments to  the  bladder  and  urethra  in  front,  to  the  rectum  be- 
hind and  to  the  cer\^ix  above.  The  attachment  to  the  bladder 
extends  from  the  lower  part  of  the  fundus  to  the  trigonum,  Ix?- 
coming  firmer  from  above  downward.  The  connection  with  the 
urethra  is  most  firm. 

The  attachment  to  the  rectum  is  muscular  and  fibrous,  a  few 
fibers  of  the  levator  ani  muscle  passing  between  the  two  and 
mingling  with  fibers  of  the  internal  sphincter  ani  and  transversus 
perinei  muscles;  but  the  main  bond  between  the  two  canals  is 
connective  tissue. 
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"he  muscles  surrounding  and  inserted  in  the  vagina  are  the 
levator  ani  muscle,  the  bulbocavcmosus  muscle,  and  the  uro- 
genital trigonum  muscle.  Intervening  between  the  lower  rectum 
and  the  vaginal  entrance  are  the  transversus  perinei  and  the 
sphincter  ani  muscles. 

The  levator  ani  musdc  sweeps  backward  from  its  attachment 
to  the  anterior  pelvic  bones  and  ligaments  in  a  horseshoe  curve, 
passing  alongside  the  vagina,   though  nowhere  attached   to  it. 


fig.  IS7-— Thp  pelvic  floor  of  the  temalp  ptlvia  From  brlow,  showing  the 
sphincter  and  wirmior  ani  muscles,  the  levator  am  tniiscle,  the  pudic  artery  and  the 
nerve  of  the  cloraum  nf  the  tliuiris  on  its  outer  side,  ihc  vulvovaginal  gland,  and 
Ihr  bulb  'if  Ihr  vestibule  (Dtaver). 


encircling  the  rectum  and  sending  some  of  ils  fibers  between  ihe  I 
rectum  and  the  vagina,  to  be  attached  lo  the  perineal  fascia.     The  | 
muscle  has  a  considerable  breadth  forming  the  segment  of  i 
funnel-shaped  canal  within  its  curve,  slanting  downward,  inward 
and  forward.     The  contraction  of  this  muscle  pulb  the  rectum 
and  perineum,  and  with  them,  indirectly,  the  vagina,  forward  and  1 
upward,  contributing  to  the  last-named  the  greatest  part  of  the  ' 
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muscular  and  ligamentous  support  which  holds  it  in  the  normal 
position. 

The  bulbocavernosus  or  constrictor  vagina  muscle  in  two  sym- 
metrical halves  encircles  the  vagina,  ending  anterioriy  at  the 
crura  clitoridis  and  posteriorly  in  the  central  aponeurosis  of  the 
perineum,  mingling  some  of  its  fibers  with  the  external  sphincter 
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Fig.  ij8.- — Muflcular  diaiihragm  of  the  [lolvis  or  [ii'lvic  floor,  from  above  (male 
nibjecO:  i,  Sympht'sU  |iu1>is;  2,  iliac  bono,  rcsfcti'd;  _i,  satruni.  rvscci«i;  4,  iiic- 
ryx;  J,  ischiac  si>iDi-;  6,  prostalc  and  urethra;  7,  rvclum;  B.  internal  obturator 
muscle;  g,  levator  ani  muNclc;  10,  coceygeus  musclv;  11,  (lyiiformis  muscle;  i:!. 
arcus  lendineus  of  the  l<'^'at(>r  ani  muscle;  13,  arcus  Kuprajn'rilunnis;  14,  perineal 
center;  15,  anneneeyKeal  ligament;  16,  obturator  canal  with  lis  neri-c  and  vesseU; 
17,  sujirapyritc)rm  foramen  with  sujierior  gluteal  arten-;  iS,  ])can-rior  margin  of  the 
sacrosiiatic  ligament.     The  ilodeil  line  indicates  the 'pelvic  outlet  (Ttslut), 

and  the  transversus  i>erinfi  muscles.  This  muscle  constricts  the 
vaginal  entrance  from  side  to  side  and  jiulLs  it  forward  with  the 
[wrineum.  It  also  compresses  the  bulbs  of  the  vestibule  and  the 
vulvovaginal  glands. 

The  muscle  0}  the  urogemtal  Irigomtm  in  two  symmetrical 
halves    arises    from    the    ischiopubic    synostosis,    encircles    the 
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urethra,  is  inserted  in  the  anterior  and  lateral  walls  of  the  vagina, 
and  embraces  it  in  part  posteriorly.  If  furnishes  a  considerable 
portion  of  the  support  which  holds  the  lower  segment  of  the 
vaginal  canal  in  position,  especially  the  anterior  wall.  It  also 
supports  the  urethra. 

The  transverse  perineal  muscle  slung  across  the  pelvic  floor 
from   the   rami  of  the  ischia  and  united  in  the  middle  by   the 


Fig.  isg. — Median  frozen  scclionot  pudendal  region;  virgin,  twcnly-fouryeara 
old:  1,  Symphysis  pubis;  2,  suspensory  ligament  of  diloris;  3,  corpus  cavemosum 
clitoiidis;  4,  glans  diloridis;  5.  pra-'putiumi-'litoridis:  6.  dorsal  vein  of  Ihc  cliloris;  7, 
venous  plexus  communicating  with  thu  bulbus  vcstibuli  and  the  clitoris;  8,  8',  walls 
of  urinary  bladder;  q,  neck  of  the  bladder;  10,  urethra;  11,  u,  external  sphincter 
muscle  of  the  urelhra;  ii,  external  meatus;  13,  labium  minus;  14,  labium  majus; 
IS.  vestibule  of  the  va^na;  16,  vagina]  entrance;  17,  17',  vaginal  venous  plexus; 
18,  carina  urclhralis;  19,  hymen;  lo,  externa]  sphincter  ani  muscle;  so*,  zi,  bulbo- 
CBvemosus  muscle;  23,  fossa  navicularis;  13,  lourchct;  14,  vesico-ulerine  pouch; 
35,  prevesical  space;  x,  x,  plane  of  superior  strait;  y,  y,  horizontal  line  through 
loweredgeof  symphysis;  z,  z,  horizontal  line  through  external  meatus;  8,  horizontal 
line  through  lop  of  symphysis;  q,  horizontal  line  through  internal  meatus  (Teslul)- 


Strong  perineal  aponeurosb  gives  support  to  the  perineal  body 
and  so  indirectly  to  the  posterior  vaginal  wall. 

Between  the  lower  rectum  and  the  vagina  is  the  perineal 
center,  body  or  triangle,  a  mass  of  connective  tissue  and  of  un- 
striped  muscle-fibers  in  which  the  muscles  of  the  perineum  and 
pelvic  floor  are  inserted.  Its  shape  contributes  to  the  nor- 
mal direction  forward  and  outward  of  the  lower  third  of  the 
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Inflammation  of  the  Vagina  (Vaginitis;  Colpitis).— In- 
flammations of  the  vaginal  mucous  membrane  and  of  the  submu- 
cous connective  tissue  are  ahnost  always  due  to  infection.  The 
commonest  infecting  agent  is  the  gonococcus.  Other  causes  of  in- 
flammation are  the  irritation  and  ulceration  following  the  long 
retention  of  foreign  bodies;  atrophic  changes  in  the  mucous 
membrane,  leading  to  ecchymoses;  desquamation  of  epithelium 
and  ulceration  due  to  senile  degeneration  or  to  the  deficient  nutri- 
tion and  the  irritation  of  a  prolapsed  vagina;  the  ulcerations 
associated  with  dysentery,  typhoid,  and  other  infectious  fevers  or 
following  the  introduction  of  caustics,  such  as  iodin,  carbolic 
acid,  chlorid  of  zinc;  the  irritating  discharges  of  a  cancer  or 
myoma  of  the  uterus  and  of  a  pelvic  abscess.  Infectious  micro- 
organisms besides  the  gonococcus  causing  vaginitis  are  the  bacilli 
of  diphtheria,  the  streptococci  of  er>'sipelas,  the  pyogenic  strep- 
tococci and  staphylococci,  tubercle  bacilli,  the  bacillus  aerogenes 
capsulatus  and  fungi  identical  with  or  allied  to  the  thrush  fungus, 
leptothrix,  oidium  albicans,  monilia  albicans,  monilia  Candida,  and 
yeast  fungi. 

The  manifestations  of  colpitis  vary  with  the  infecting  agent, 
the  cause  of  irritation  and  ulceration,  and  the  stage  of  the  dis- 
ease. Granular  colpitis  is  the  commonest  form.  The  vaginal 
mucous  membrane  is  reddened  and  studded  with  papillae,  which 
are  heaps  of  granulation-cells  under  the  epithelium.  There  is  a 
profuse  discharge  caused  by  a  serous  exudate,  the  exfoliation  of 
epithelium,  and  the  outwandering  of  small  round-cells  through 
the  interstices  of  the  epithelium.  At  first  the  discharge  is  mainly 
serous,  but  it  quickly  becomes  a  creamy  pus,  often  with  bubbles 
of  gas  in  it.  This  is  the  type  of  inflammation  seen  in  gonorrhea. 
With  a  profuse  purulent  discharge  bathing  the  vulva  and  matting 
the  pudendal  hairs;  a  vulvitis;  an  infection  of  the  urethra  and  of 
the  ducts  of  the  vulvovaginal  glands,  and  the  discover}'  of  gono- 
cocci  in  the  discharge,  the  diagnosis  is  positive.  In  senile  colpitis 
there  are  ecchymotic  spots  and  perhaps  actual  ulceration,  the 
intervening  mucous  membrane  appearing  healthy.  A  mycotic 
inflammation  displays  a  moderate  reddening  of  the  mucous  mem- 
brane, which  is  covered  here  and  there,  especially  upon  the 
vaginal  portion  of  the  cer\ix,  with  whitish  plaques,  sometimes 
easily  removed,  again  not  detachable  without  leaving  a  bleed- 
ing surface  behind.  Under  the  microscope  the  characteristic 
fungi  are  discovered  in  the  substance  removed.  Streptococcic 
infection  produces  a  yellowdsh-green  pseudomembrane  on  the 
mucous  surface;  diphtheria  bacilli,  a  dirty  grayish  membranous 
exudate.  There  is  an  exudative  or  desquamative  colpitis  {col- 
pitis gummosa^  Winckel)  which  is  apparently  not  due  to  an 
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infectious  inflammation.  It  is  sometimes  associated  with  mem- 
branous dysmenorrhea,  and  occurs  in  neurotic  women  who  are 
subject  to  that  disease.  An  infection  of  the  connective  tissue 
around  the  vagina,  paracolpitis^  dissecting  colpitis,  may  result  in 
the  exfoliation  of  part  or  all  of  the  vaginal  mucous  membrane, 
with  the  vaginal  portion  of  the  cervix,  leaving  granulating  sur- 
faces behind,  which  are  prone  to  unite,  causing  stenosis  or  even 
atresia  of  the  vagina,*  The  infection  of  the  vaginal  mucous  mem- 
brane by  the  gas  bacillus  produces  numerous  vesicles  in  the  vagi- 
nal mucous  membrane  {colpohyperplasia  cystica,  Winckel),  from 
which  the  fluid  which  first  fills  them  may  disappear,  being  replaced 
by  a  gas  {colpitis  emphysematosa)  demonstrated  by  Zweifel  to  be 
trimethylamin. 

The  treatment  of  colpitis  varies  with  the  causes  and  manifes- 
tations. Gonorrhea  of  the  vagina  should  be  recognized  at  once, 
and  should  be  treated  with  the  utmost  care  and  energy.  The 
patient's  health  and  comfort  in  the  future — nay,  her  very  life — 
may  depend  upon  the  eradication  of  the  specific  infection  before 
it  has  spread  from  the  vagina  to  the  uterine  and  tubal  mucous 
membranes,  whence  it  may  never  be  dislodged  except  by  radical 
operative  treatment. 

Gonorrheal  colpitis  is  most  often  seen  in  pregnant  women,  in 
puerperal,  in  infants  and  in  young  girls.  In  non-pregnant  adults 
the  vaginal  mucous  membrane  is  so  resistant  that  the  specific 
infection  is  usually  confined  to  the  other  mucous  membranes  of 
the  genito-urinary  tract. 

The  patient  with  vaginal  gonorrhea  should  be  confined  to 
bed.  Her  diet  should  be  light,  consisting  mainly  of  milk; 
copious  draughts  of  water  should  be  drunk  to  produce  a  diuresis 
that  shall  frequently  flush  out  the  urethra.  Twice  a  day  the 
patient  should  be  put  in  the  dorsal  position  across  the  bed  or  on 
a  table,  her  hips  resting  on  a  Kelly  pad  with  a  slop  jar  or  bucket 
under  it.  The  vulva  is  thoroughly  cleansed  with  warm  water, 
pledgets  of  cotton,  and  a  small  quantity  of  tincture  of  green 
soap,  the  Ught  soap-suds  being  washed  off  with  a  permanganate 
of  potassium  solution  (saturated  solution,  foj,  to  Oij  water)  poured 
over  the  vulva  from  a  pitcher.  The  vagina  is  then  douched  with 
at  least  two  quarts  of  a  warm  permanganate  solution,  the  hand 
of  the  nurse  or  the  physician  being  placed  against  the  vulvar 
orifice  from  time  to  time  in  order  to  retain  the  fluid  in  the  vagina, 
distend  its  canal,  and  so  force  the  fluid  into  all  the  folds  of  the 
vaginal  mucous  membrane.      After  the  douche,   residual   per- 

*  Acconci  reports  i  case  and  has  collected  29  others.  They  were  due  to 
primary  infection,  infectious  fevers  (typhoid  or  pneumonia)  and  to  cauterization 
of  the  vagina.     "  Rev.  de  Gyn^c.  et  de  Chir.  Abdom.,"  Sept.-Oct.,  1904. 
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manganate  solution  is  washed  out  with  a  little  sterile  water,  a 
skeleton  bivalve  speculum  is  inserted,  and  by  this  means  a  large 
pledget  of  absorbent  cotton  soaked  in  a  5  per  cent,  argyrol  solu- 
tion is  introduced.  The  speculum  is  withdrawn  and  the  cotton 
allowed  to  remain  five  minutes.  After  its  withdrawal  a  tampon  of 
lamb's  wool  saturated  with  boroglycerid  is  inserted  in  the  vagina 
by  means  of  a  bivalve  or  Sims  speculum  and  cotton  forceps 
and  is  allowed  to  remain  till  the  next  treatment.  For  the 
boroglycerid,  glycerole  of  tannin  or  tannic  acid  dusted  on 
the  tampon  may  be  substituted.  The  vulva  is  then  dusted 
with  powdered  boracic  acid  in  all  its  folds,  and  a  vulvar  pad  of 
sterile  gauze  and  cotton,  also  dusted  with  boracic  acid,  is  adjusted 
and  retained  by  a  T-binder.^  If  the  patient  is  first  seen  after  the 
inflammation  has  existed  a  considerable  time,  or  if  the  treatment 
just  described  does  not  subdue  the  inflammation  in  a  week,  the 
vaginal  mucous  membrane  should  be  bathed  in  a  nitrate  of  silver 
solution,  20  grains  to  the  ounce,  which  is  most  conveniently  done 
by  inserting  a  cylindrical  milk-glass  speculum  until  the  cervix  is 
engaged  in  its  distal  end  and  then  pouring  into  it  about  an  ounce 
of  the  silver  solution.  As  the  speculum  is  slowly  withdrawn 
successive  folds  of  the  v^agina  prolapse  into  its  extremity  and  are 
bathed  in  the  solution.  After  the  speculum  is  withdrawn  a  douche 
of  plain  water  with  a  pinch  of  salt  in  it  is  given,  to  wash  out  the 
silver  salt  and  to  convert  it  into  the  insoluble  chlorid.  The 
patient's  clothing  should  be  raised  well  above  her  waist,  as  the 
silver  solution  stains  cver}lhing  with  which  it  comes  in  contact. 
If  one  or  two  of  these  applications  on  successive  days,  or  forty- 
eight  hours  apart,  do  not  remove  the  symptoms  of  vaginitis,  the 
whole  vaginal  canal  should  be  wiped  out  with  glycerin  and  car- 
boHc  acid,  equal  parts,  on  a  pledget  of  cotton  through  the  skeleton 
speculum,  the  buttocks  and  labia  being  protected  by  petrolatum 
and  a  douche  of  water  and  alcohol,  equal  parts,  being  adminis- 
tered immediately  afterward. 

For  a  chronic  vaginitis  with  profuse  leukorrhea,  and  for  the 
later  stages  of  vaginal  gonorrhea,  an  astringent  and  antiseptic 
douche  of  sulphate  of  zinc,  .^ss,  and  powdered  alum,  3j,  to  the 
quart  of  water  is  useful.  By  the  treatment  described,  vaginal 
gonorrhea  rapidly  ch'sappears,  leaving  the  mucous  membrane  per- 
fectly healthy  in  af)pearan('r.  fhit  gonococci  may  lurk  for  years 
in  the  vulvovaginal  glands,  in  Skene's  glands  of  the  urethra,  in  the 
uterine  mucous  membrane  and  especially  in  the  cervical  glands, 

*  Abraham  advoratrn  th**  iritM^rtlon  of  viigiiuil  ftupponi tones  composed  of  yeast, 
asparagin,  and  gelatin.  The  fjivorwhlt*  l»nurnrr  of  yeast  upon  leukoirnea  was  known 
to  Hippocrates.  The  authr)r  htti*  no  rxjirrif  nee  with  this  treatment.  " Monatsschr. 
f.  Geburtsh.  u.  Gyn.,"  Bd.  xvi,  H)02. 
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where  they  are  incited  to  renewed  activity  by  any  congestion  of  the 
pelvis  or  by  any  reduction  in  the  vitality  of  the  patient.  Thus, 
there  may  be  recurrent  attacks  of  gonorrhea  without  fresh  infection. 
A  wife  infected  by  her  husband  and  apparently  cured  has  rein- 
fected him  after  his  apparent  cure,  thus  giving  rise  to  a  suspicion  of 
her  infidelity.  A  prostitute  may  infect  only  one  of  a  number  of 
men  who  cohabit  with  her,  or  may  not  infect  any  one  for  a  time,  but 
in  consequence  of  a  drunken  debauch  or  a  pelvic  congestion  from 
cold,  suddenly  becomes  virulently  infectious  to  all  who  come  in 
contact  with  her.  The  treatment  of  chronic  or  recurrent  gonor- 
rhea, therefore,  should  usually  include  the  slitting  up  of  the  ducts 
of  the  vulvovaginal  glands  and  of  Skene's  glands,  and  their  cau- 
terization with  pure  carbolic  acid,  or  disinfection  by  the  injection 
of  strong  arg}Tol  solution  (10  to  50  per  cent.),  through  a  blunt 
hypodermic  needle,  a  curettage  of  the  uterus*  and  an  application  to 
its  cavity  of  carbolic  acid  and  glycerin,  equal  parts,  and  possibly 
amputation  of  the  cervix. 

Ulcerations  of  the  vagina  yield  readily,  as  a  rule,  to  localized 
applications  of  nitrate  of  silver  solution,  gr.  xx-f5J,  and  the  in- 
sertion of  boroglycerid  tampons,  which  not  only  allay  congestion, 
but  also  prevent  agglutination  of  raw  surfaces.  Senile  vaginitis 
with  an  irritating  serous  leukorrhea  responds  in  a  most  gratifying 
manner  to  vaginal  suppositories  with  glycerin  as  a  base,  impreg- 
nated with  the  milder  antiseptics,  such  as  thymol,  eucalyptol,  etc. 
The  suppository^  is  inserted  at  bedtime,  a  napkin  is  worn  through 
the  night,  as  the  suppository  melts  and  thus  gives  rise  to  dis- 
charge. In  the  morning  a  boracic  acid  douche,  5J  to  the  quart, 
is  taken. 

Colpohyperplasia  cystica  or  colpitis  emphysematosa  is  treated 
by  puncturing  the  vesicles,  which  do  not  refill,  and  administering 
a  boracic  acid  douche.  The  disease  usually  appears  in  pregnant 
women,  in  whom  local  treatment,  except  in  the  last  month  of 
gestation,  should,  if  possible,  be  avoided  on  account  of  the  risk 
of  inducing  a  miscarriage  or  premature  labor.  Streptococcic  in- 
fection of  the  vaginal  mucous  membrane,  with  a  yellowish-green 
pseudomembrane,  does  surprisingly  well,  as  a  rule,  on  daily  irri- 
gations with  sterile  water  and  general  stimulation  and  support. 
Small  localized  infections  may  be  treated  by  applications  of  a 
strong  nitrate  of  silver  solution.  True  diphtheritic  membrane  in 
the  vagina  should  be  touched  with  pure  carbolic  acid  if  the  area 
involved  is  not  too  extensive,  or  with  nitrate  of  silver  solution, 
.^i-fsj,  if  the  infection  is  widespread. 

'  Curettage  for  gonorrheal  endometritis  is  recommended  with  some  reservation 
(page  387).  It  may  be  replaced  by  intra-uterine  irrigation  or  applications  of  arg)Tol 
solution. 
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Paravaginitis y  phlegmonous  vaginitis,  or  infectious  inflamma- 
tion of  the  perivaginal  connective  tissue,  is  treated  on  general  sur- 
gical principles:  early  and  extensive  incisions  into  the  inflamed 
areas;  detachment  of  sloughs  as  soon  as  practicable,  and  vaginal 
packing  or  tampons  to  prevent  agglutination  of  granulating  sur- 
faces. During  the  sloughing  period,  when  considerable  masses 
of  gangrenous  vaginal  mucous  membrane  may  be  retained  in  the 
vagina,  gauze  packing  or  wool  tampons  dusted  with  charcoal 
diminish  the  odor  and  lessen  the  chances  of  septic  intoxica- 
tion. 

Tuberculosis  of  the  vagina  is  rare  on  account  of  the  resis- 
tance of  the  squamous  epithelium  of  its  mucous  membrane  to  in- 
fection. When  it  does  occur,  it  is,  as  a  rule,  the  result  of  an 
infection  from  the  uterus,  so  that  the  posterior  vaginal  vault  is  the 
usual  site  of  the  tubercular  ulcer.  If  the  infection  spreads  from 
the  vulva,  the  lower  portion  of  the  vagina  is  involved.  Vaginal 
tuberculosis  is  ordinarilv  associated  with  tubercular  inflammation 
in  other  portions  of  the  genitalia;  in  the  bladder,  bowel,  peri- 
toneum, or  distant  organs,  as  the  lungs,  or  a  joint.  There  is, 
however,  a  case  of  primar)^  tuberculosis  of  the  vagina  on  record.^ 
The  sources  of  infection  are  discharges  from  the  uterus,  from  a 
rectovaginal  or  a  vesicovaginal  fistula;  the  blood;  infected  hands 
or  instrument;  the  male  organ  in  coitus;  infected  clothing,  or  the 
atmosphere.  The  symptoms  are  pain  in  coitus  or  on  the  insertion 
of  a  syringe,  and  a  vaginal  leukorrhca,  associated  usually  with 
the  symptoms  of  tuberculosis  elsewhere. 

On  inspection  an  ulcer  is  discovered,  covered  with  a  grayish, 
caseous  exudate,  with  sharply  defined  borders,  serpiginous  in 
outline,  surrounded  by  reddened  infiltrated  mucous  membrane, 
in  which  miliar)^  tubercles  may  be  seen.  In  later  stages  of  the 
disease  fistulous  openings  appear  into  the  bowel,  bladder,  urethra, 
or  perineum,  or  communicating  with  an  infected  tube.  The 
differential  diagnosis  from  cancer  and  syphilis  is  made  by  the 
discovery  of  tubercle  bacilli  in  a  bacteriological  study  and  by 
inoculation  experiments  with  guinea-pigs,  in  which  tuberculosis 
is  caused  by  injecting  the  tubercular  material  from  the  surface  of 
the  ulcer;  by  removing  a  small  portion  of  the  tissue  around  the 
edge  of  the  ulcer,  which  shows  under  the  microscope  in  cases  of 
cancer  the  characteristic  cell-proliferation,  or  in  tuberculosis  mil- 
iary tubercles;  and  in  the  case  of  syphilis  by  the  therapeutic  test. 

The  treatment  of  vaginal  tuberculosis  is  only  palliative  if  it 
is  associated  with  tuberculosis  elsewhere,  as  is  almost  invariably 
the  case.     If  the  vaginal  ulcer  is  the  primary  lesion,  it  may  be 

*  Carl  Friedlander,  **Lokalc  Tuberculosa,"  "Samml.  klin.  Vortrage,"  Volk- 
mann,  No.  64. 
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excised,  or  cauterized  by  the  actual  cautery  or  by  a  50  per  cent, 
solution  of  chlorid  of  zinc. 

Acquired  Stenosis  and  Atresia  of  the  Vagina. — By  acquired 
stenosis  is  meant  the  narrowing  of  the  vagina  by  cicatricial  con- 
traction. By  acquired  atresia  is  meant  the  obliteration  of  the 
canal  by  the  agglutination  of  apposed  granulating  surfaces  and 
by  cicatricial  contraction. 

The  causes  of  stenosis  and  atresia  of  the  vagina  are  the  in- 
juries of  labor  and  their  injudicious  repair;  plastic  operations  with 
too  extensive  denudation  and  faulty  insertion  of  sutures;  the  long 
retention  of  foreign  bodies  in  the  vagina  and  consequent  ulcera- 
tion; inflammations  and  ulcerations  in  childhood,  adult  life,^  and 
old  age;  and  the  ulceration  of  the  vaginal  mucous  membrane 
which  follows  the  use  of  strong  caustics,  as  chlorid  of  zinc 
appUed  to  a  cancer  with  insufficient  precaution  to  protect  the 
vagina,  repeated  applications  of  iodin,  and  even  of  nitric  or  sul- 
phuric acid,  which  have  actually  been  applied  to  the  vagina  to 
induce  abortion. 

The  symptoms  differ  with  the  degree  of  contraction  of  the 
vagina,  the  age  of  the  patient  and  her  social  state.  In  childhood 
complete  atresia  may  occur  after  an  ulceration  of  the  vagina  with- 
out attracting  attention  until  menstruation  begins.  In  a  single 
woman  stenosis  of  the  vagina  may  reach  a  marked  degree  without 
manifesting  itself,  as  the  first  symptom  would  be  dyspareunia;  in 
old  age,  after  the  menopause,  stenosis  and  even  complete  atresia 
may  be  discovered  only  by  accident  or  not  at  all.  In  married 
women  stenosis  of  the  vagina  is  a  cause  of  dyspareunia,  and  it  is 
on  this  account,  most  likely,  that  the  patient  seeks  medical  aid. 
But  the  author  has  seen  a  case  of  stenosis  of  the  vagina  by  which 
the  canal  was  reduced  in  its  whole  length  to  a  sinus  not  admit- 
ting a  uterine  sound;  the  contraction  had  been  the  result  of 
injury  in  a  labor  eighteen  months  before;  coitus  had  been  prac- 
tised frequently,  and  the  condition  was  only  discovered  in  a 
pregnancy  at  term.  In  some  of  these  cases  coitus  takes  place 
by  the  urethra,  which  is  gradually  dilated  to  a  sufficient  extent 
to  admit  the  male  organ,  and,  strangely  enough,  without  inconti- 
nence of  urine  as  a  result.  Impregnation  has  thus  occurred  by 
way  of  a  vesicovaginal  fistula.  On  inspection  and  digital  exam- 
ination of  a  case  of  acquired  stenosis  the  vagina  is  found 
obstructed  by  connective-tissue  bands  or  membranes  stretched 
across  the  canal,  or  by  cicatricial  bands  and  infiltration  encircling 
the  vagina  or  running  longitudinally  under  the  mucous  mem- 

'  Brose  ("Zcitschr.  f.  Gcburtsh.  u.  Gyn.,"  Bd.  xxiv)  reports  the  extrusion  of  a 
gangrenous  piece  of  vaginal  mucous  membrane  five  days  after  the  crisis  of  a  croup- 
ous pneumonia. 
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brane.  The  obstruction  may  be  confined  to  a  limited  area  or 
may  extend  the  whole  length  of  the  canal.  It  is  usually  pos- 
sible to  insert  at  least  the  tip  of  the  forefinger  through  the  nar- 
rowed canal,  but  the  vagina  may  be  contracted  to  a  mere  sinus 
scarcely  admitting  a  surgeon's  probe. 

Atresia  of  the  vagina  manifests  itself  after  puberty  by  a  re- 
tention of  the  mucosanguinolent  discharges  of  the  genital  tract. 
The  patient  experiences  and  exhibits  the  menstrual  molimina 
without  a  bloody  discharge.  Pain  in  the  hypogastrium  appears, 
aggravated  at  the  menstrual  periods;  a  tumor  slowly  develops 
in  the  lower  abdomen,  increasing  in  size  at  the  periods  and  de- 
creasing somewhat  in  the  intervals,  but  growing  larger  from 
month  to  month;  coitus,  if  attempted,  is  found  impossible  or 
unsatisfactory.  On  examination,  the  obliteration  of  the  vaginal 
canal  is  easily  detected.  If  the  closure  begins  near  or  at  the 
orifice,  a  separation  of  the  labia  discloses  it.  If  it  is  situated 
higher,  the  vagina  ends  as  a  blind  pouch,  usually  in  its  upper 
third.  If  the  agglutination  of  the  vaginal  walls  is  confined  to 
a  limited  area,  a  bulging  membrane  is  seen  and  felt,  behind 
which  the  accumulation  of  menstrual  blood  may  easily  be  ap- 
preciated as  a  cystic  tumor.  If  a  considerable  length  of  the 
vagina  is  obliterated,  a  recto-abdominal  examination  is  required 
to  detect  the  extent  of  the  atresia  and  the  accumulation  of 
retained  fluid  above  it.  In  this  examination  account  should  in- 
variably be  taken  of  the  tubal  condition.  There  is  usually  hema- 
tosalpinx, which  may  be  unilateral.  It  is  also  desirable  to  de- 
termine the  approximate  quantity  of  retained  blood  by  the  size 
of  the  tumor;  the  involvement  of  the  uterus  in  the  distention 
of  the  genital  canal  (hemelythrometra)  and  the  thickness  of  the 
cicatricial  tissue  between  the  bladder  and  rectum,  which  is  esti- 
mated by  a  sound  in  the  bladder  and  a  finger  in  the  rectum. 

The  treatment  of  stenosis  has  for  its  object  the  dilatation  of 
the  canal.  This  is  accomplished  in  various  ways.  Gradual  dila- 
tation with  bougies  may  suffice;  but  the  treatment  must  be  con- 
tinued persistently  a  long  time  and  may  not  lead  to  a  permanent 
cure.  Fibromvxomatous  bands  and  membranes  stretched  across 
the  vagina  should  be  excised.  Usually  there  is  no  occasion  for 
hemostasis,  but  it  is  advisable  to  draw  the  mucous  membrane 
over  the  wounded  surfaces  by  interrupted  sutures  of  catgut. 
Cicatricial  bands  under  the  mucous  membrane  should  be  incised 
as  deeply  as  possible  wherever  they  are  felt  to  be  most  tense. 
They  may  be  torn  by  the  finger  even  more  deeply  than  they  can 
safely  be  cut.  The  mucous  membrane  alone  is  united  over  the 
wounds  with  interrupted  sutures  introduced  in  a  direction  parallel 
with  the  cut,  so  as  further  to  enlarge  and  not  to  contract  the 
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vagina.  A  vaginal  plug  (Sims's)  of  glass,  hard  rubber  or  metal 
should  then  be  inserted,  and  should  be  retained  continuously 
for  a  month,  being  removed  daily  to  be  cleansed  and  to  allow 
irrigation  of  the  vagina.  The  plug  should  be  worn  for  a  few 
hours  daily  during  the  year  succeeding  the  operation,  being  re- 
tained by  a  napkin  or  by  a  special  apparatus  which  the  author  has 
employed  with  satisfaction  (Fig.  80). 

If  the  stenosis  extends  the  whole  length  of  the  vagina  and  is 
extreme  in  degree,  the  success  of  any  treatment  is  problematical. 
If  the  patient  comes  under  the  physician's  observation  when  she 
is  pregnant,  a  Porro  Ca?sarean  section  is  required  at  term.  After 
the  removal  of  the  uterus  the  stenosis  of  the  vagina  requires  no 
treatment. 

The  treatment  of  atresia  has  for  its  object  the  restoration  of 
the  cahber  of  the  vagina  and  the  restitution  of  an  external  outlet 
for  the  discharges  of  the  genital  tract.  The  same  principles  ob- 
tain in  the  treatment  of  congenital  and  acquired  atresia,  but  the 
latter  is  often  more  difficult  to  deal  with.  The  condition  of  the 
tubes  should  receive  the  first  attention.  If  there  is  hematosalpinx, 
the  tubal  sac  should  be  removed  by  an  abdominal  section  before 
the  vagina  is  opened  and  the  blood  in  the  uterus  and  vagina 
is  evacuated.  The  numerous  deaths  after  operations  for  atresia 
have  been  due  to  tubal  infection  or  rupture  and  a  consequent 
peritonitis. 

To  open  the  occluded  vaginal  canal  it  may  be  sufficient  to 
make  a  crucial  incision  in  a  membranous  septum  or  to  excise  it 
at  its  base.  The  retained  blood,  as  thick  sometimes  as  tar,  flows 
out  slowly  and  should  be  thoroughly  washed  away  by  a  boracic 
acid  solution.  The  wounded  surface  encircling  the  vagina,  if 
the  membrane  is  excised,  is  covered  with  mucous  membrane 
by  inserting  interrupted  sutures  from  above  downward,  uniting 
the  mucous  membranes  of  the  healthy  portions  of  the  vagina. 
If  the  atresia  involves  a  considerable  length  of  the  vagina,  a 
blunt  dissection  is  required  between  the  bladder  and  rectum,  with 
a  sound  in  one  and  the  forefinger  of  the  left  hand  or  a  bougie 
in  the  other,  the  tissues  being  separated  by  the  blunt  end  of  a 
closed  scissors,  the  occasional  stroke  of  a  knife,  and  the  opera- 
tor's fingers.  When  the  accumulated  fluid  is  reached  and 
evacuated,  the  opening  which  has  been  secured  by  a  blunt  dissec- 
tion should  be  enlarged  as  much  as  possible  by  graduated  bougies, 
the  fingers,  or  powerful  branched  dilators,  the  force  being  ap- 
plied laterally  so  as  to  avoid  injury  to  the  bladder  or  rectum. 
The  problem  is  now  to  prevent  a  reclosure  of  the  canal.  This 
has  been  accomplished  in  several  ways:  The  prolonged  reten- 
tion of  a  plug  with  the  idea  that  the  caliber  of  the  vagina  shall 
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be  maintained  while  a  proliferation  and  extension  of  tlie  vulvar 
epithelium  finally  covers  the  raw  surfaces  with  a  new  mucous 
membrane;  the  implantation  of  flaps  gained  by  cutting  loose 
the  labia  minora  except  at  their  bases,  splitting  them  longitudin- 
ally, joining  them  together,  suturing  their  edges,  and  inverting 
them  into  the  vagina,  where  they  are  sewed  fast  (Kiistner);  im- 
planting a  tube  of  vaginal  mucous  membrane  obtained  from  a 
prolapsed  vagina  in  another  pa- 
tient, as  has  been  successfully 
done  by  Mackenrodt  and  by  the 
author';  implanting  intestinal 
mucous  membrane  secured  by 
resection  of  the  bowel  in  another 
patient  (Kiistner);  making  a  flap 
anteriorly  of  the  tissues  occlud- 
ing the  vagina  and  a  posterior 
flap  of  the  skin  on  the  labium 
majus;  then  by  a  blunt  dissec- 
tion between  the  bladder  and  rec- 
tum forming  a  cavity  into  which 
the  flaps  are  sutured  (Fleming), 
In  all  of  these  methods  some  plan 
must  be  adopted  to  keep  the 
vagina  distended  and  the  trans- 
planted flaps  or  implanted  mem- 
brane in  close  apposition  ivith 
the  raw  surfaces.  A  tampon  left 
undisturbed  for  a  number  of  days 
and  a  vaginal  plug  have  bc'cn  em- 
ployed for  this  purpose,  but  there 
are  objections  to  both  plans. 
Noble's  suggestion  to  insert  a 
pouch  of  thin  rubber  tissue  and 
to  distend  it  with  gauze  packing 
is  a  good  one.  When  the  newly 
made  vagina  is  clothed  with  mucous  membrane  by  any  one  of 
the  methods  just  described,  systematic  attempts  lo  retain  a  suffi- 
cient caliber  in  the  canal  should  be  begun  about  three  weeks  after 
the  operation,  either  by  regular  daily  dilatation  with  a  bougie  or 


Fig,  160. — -neminK's  npcriilion 
for  making  an  artifitiul  vaginae  l,  An- 
terior flap;  3.  posU'rior  flap.  These 
flaps  arc  lurned  inlo  tht-  canul  made  by 
a  blunt  dissection  and  arc  sutured  in 
pl.c,. 


a  ivoman  with  total  prolapse  was  operated  upon  first;  two 
nibrane  were  excised,  sewed  together  with  caleul  a 


'  In  the  author's  c 
broad  strips  of  mucous 

cylindrical  speculum,  and  placed  in  a  warm  normal  salt  solution.  A  rapid  blur 
section  was  then  performed  in  the  palicnt  with  atresia  to  a  depth  of  three  inches. 
The  vaginal  mucous  membrane  on  the  speculum  was  implanled.  the  latter  with- 
drawn after  being  tilled  with  iodoform  gauze  which  remained  in  the  vagina  undls' 
turbed  for  Iwo  weeks. 
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by  the  use  of  the  vaginal  plug,  worn  daily  for  at  least  an  hour. 
Occasionally  the  most  satisfactory  operation  for  atresia  is  hysterec- 
tomy. In  a  case  under  the  author's  care  a  Le  Fort  operation  on 
the  vagina  had  been  performed  by  another  operator  three  years 
before;  on  examination  a  row  of  silver  sutures  was  found  extend- 
ing across  the  vagina,  where  they  had  been  for  three  years.  There 
was  complete  atresia,  with  extremely  firm  cicatricial  contraction, 
a  pyelythrometra,  which  had  ruptured  into  the  bladder,  an  exten- 
sive vesicovaginal  fistula  above  the  site  of  atresia,  double  pyosal- 
pinx,  and  a  general  septic  intoxication.  The  patient  was  cured 
by  a  hysterectomy  and  the  removal  of  the  uterine  appendages. 
With  no  further  discharge  into  the  upper  vagina  the  vesicovaginal 
fistula  closed  spontaneously.  The  atresia  was  not  corrected,  as 
the  only  purpose  of  such  treatment  would  have  been  to  estabHsh 
a  coitional  vagina,  which  is  not  always  practicable  in  the  absence 
of  the  uterus.  Even  were  permanent  success  assured,  the  propriety 
of  medical  treatment  to  that  end  is  questionable. 

Sncguircff  ^  has  thrice  successfully  performed  a  curious  operation  for  making 
a  coitional  vagina:  An  incision  is  made  alongside  the  sacrum  and  coccyx;  the 
latter  is  excised;  the  rectum  is  freed  for  three  inches  alx)ve  the  anus  and  is  cut 
acTX)SS  at  the  level  of  the  third  sphincter;  the  end  of  the  upper  segment  is  im- 
planted below  the  tip  of  the  sacrum;  the  upper  end  of  the  lower  segment  is 
closed  by  sutures;  a  knife  divides  the  whole  length  of  the  septum  between  the  lower 
segment  of  rectum  and  the  blind  jx)uch  rei)resenting  the  vagina;  the  mucous  mem- 
branes of  the  two  |K)Uches  are  sewed  together.  It  is  claimed  that  continence  of  gas 
and  feces  is  finally  established.  Isaacs^  has  made  a  coitional  vagina  by  a  circular 
incision  around  the  .site  of  the  introitus;  pushing  the  skin  thus  detached  into  a 
depth  of  3i  inches  and  applying  Thiersch's  grafts  between  the  sides  of  the  glass 
vaginal  plug  and  the  raw  .surface  of  the  artitic  ial  canal. 

Injuries  of  the  Vagina  and  of  the  Pelvic  Floor. — The  vagina 
may  be  injured  in  coitus,  especially  if  it  has  undergone  senile 
atrophy  and  contraction,  or  is  superinvolutcd,  as  it  may  be 
during  lactation.  The  vaginal  vaults  have  thus  been  penetrated 
and  the  posterior  fornix  has  been  torn  away  from  the  cervix. 
Injury  has  been  inflicted  by  the  indulgence  of  perverted  sexual 
instincts.  In  one  case  a  drunken  brute  inserted  his  whole  hand 
in  the  vagina  and  tore  out  the  woman's  womb.  Falls  upon 
pitchforks  and  broom  handles  or  similar  articles  have  resulted  in 
penetrating  wounds,  and  instruments  inserted  by  unskilled  hands 
to  induce  abortion  have  perforated  the  vaginal  walls.  The 
forcible  insertion  of  too  large  a  pessar\'  has  lacerated  the  vaginal 
entrance.  Wounds  of  the  vagina  usually  bleed  profusely.  The 
hemorrhage,  however,  can  be  controlled  by  sutures  or  by  gauze 
packing.     If  a  penetrating  wound  of  the  vault  opens  the  peritoneal 

*  "Zwei  neue  Fiille  von  Restitutio  vagina;  per  transplantationem  ani  et  recti," 
"Zentralbl.  f.  Gyn.."  No.  24,  1Q04. 

'"N.  Y.  Med.  Record,"  Nov.  19,  1904. 
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cavity,  cleanliness  and  drainage  often  secure  a  favorable  result. 
The  latter  is  provided  by  the  use  of  gauze  packing  and  a  T-shaped 
rubber  drainage-tube.  After  four  or  five  days  the  pelvic  cavity, 
shut  off  by  that  time  by  adhesive  inflammation  from  the  rest  of 
the  peritoneal  cavity,  may  be  irrigated  with  sterile  water  daily 
until  all  discharge  ceases  and  the  water  returns  clear.  If  intes- 
tines prolapse  through  the  vaginal  wound,  they  should  be  cleansed 
by  pouring  sterile  water  over  them,  and  should  be  returned  into 
the  pelvic  cavity,  where  they  are  held  by  gauze  packing.  A  long 
loop  of  intestine  prolapsed  into  the  vagina  has  become  gangrenous 
by  strangulation  at  the  point  of  emergence  through  the  wound. 
The  gangrenous  portion  may  be  excised  and  an  intestinal  anas- 
tomosis performed,  if  necessar\',  by  enlarging  the  vaginal  wound, 
when  the  gut  should  be  returned  to  its  proper  place  and  retained 
there  by  packing  the  lower  pelvic  canal  and  the  open  wound 
with  a  long  strip  of  gauze. 

The  most  frequent  injuries  of  the  vagina  by  far  occur  during 
labor.  They  include  rents  in  the  vaginal  vauh,  usually  extend- 
ing from  the  cervix;  cuts  from  the  edges  of  a  forceps,  lacerations 
of  the  mucous  membrane  by  overdistention  of  the  canal  as  the 
fetal  head  passes  through  it,  and  by  the  insertion  of  a  physician's 
whole  hand.  Associated  with  tears  of  the  vaginal  mucous 
membrane  or  without  visible  injury  to  its  walls  there  are  often 
two  forms  of  injury  in  labor  that  seriously  affect  the  woman's 
subsequent  health  and  comfort.  One  of  these  injuries  is  the 
stripping  of  the  vaginal  walls  from  their  subjacent  attachments 
to  fascia  and  muscle.  The  fetal  head  in  its  descent  pushes  the 
vaginal  walls  in  front  of  it  as  a  glacier  forms  its  moraine,  tear- 
ing the  walls  of  the  canal  loose  so  that  they  have  a  tendency 
later,  when  the  woman  stands  erect,  to  sag  down  and  finally 
become  inverted,  prolapsing  from  the  \ailvar  orifice.  This 
glacier-like  action  is  most  commonly  seen  upon  the  anterior 
vaginal  wall,  which  is  nipped  between  the  fetal  head  and  the 
maternal  symphysis,  thrown  into  prominent  transverse  folds,  and 
forcibly  pushed  downward  in  front  of  the  presenting  part  until  it 
is  torn  loose  from  its  attachment  to  the  fibromuscular  structures 
that  unite  it  with  the  bladder  and  urethra,  and  which  furnish  a 
considerable  [)roportion  of  the  support  necessary  to  keep  both 
the  anterior  vaginal  wall  and  the  bladder  in  their  normal  posi- 
tions. In  addition  to  this  form  of  injury-  there  is  often  a  lacer- 
ation of  the  fibers  of  the  urogenital  trigonum  muscle  in  the  an- 
terior vaginal  sulci.  The  result  is  a  prolapse  of  the  anterior 
vaginal  wall,  the  formation  of  a  pouch  anteriorly  into  which 
the  bladder  naturally  falls  by  gravity.  A  vicious  circle  is  then 
established.    The  more  the  vaginal  wall  descends,  the  deeper 
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the  bladder  sinks;  the  farther  the  bladder  descends,  the  lower  it 
pushes  in  front  of  it  the  anterior  vaginal  wall,  until  both  emerge 
from  the  vulvar  orifice,  constituting  a  projecting  tumor  called  a 
cystocele.  This  condition  is  all  the  more  likely  to  develop  if  the 
structures  behind  the  vagina  and  in  the  perineum  are  injured, 
robbing  the  anterior  wall  and  the  bladder  of  the  support  naturally 
afforded  them  by  the  muscular  and  ligamentous  tissues  encircling 
the  vagina  posteriorly  and  holding  the  whole  canal  in  its  proper 
position.  But  a  cystocele  may  develop  with  little  or  no  appre- 
ciable injury  to  the  posterior  vaginal  wall,  pelvic  floor,  or  peri- 
neum, except  an  overstretching  and  relaxation.  The  patient  with 
a  cystocele  experiences  dilTiculty  in  urination,  and  has  the  sen- 
sation of  never  completely  emptying  the  bladder,  which  indeed 
she  cannot  do,  as  the  fundus  is  at  a  lower  level  than  the  neck. 
No  sooner,  therefore,  does  she  urinate  than  she  has  the  inclina- 
tion to  pass  water  again.  To  add  to  her  discomfort,  the  residual 
urine  in  the  bladder  decomposes,  causes  a  chronic  cystitis,  and 
in  time  perhaps  a  ureteritis  and  a  pyelitis. 

Ver\'  rarely  the  glacier-like  action  described  affects  the 
posterior  vaginal  wall;  but  owing  to  the  smooth  surface  of  the 
latter  when  the  vagina  is  distended  in  labor,  its  firm  attachments 
to  the  subjacent  fascia  and  muscles,  the  absence  of  transverse  rugae 
and  of  a  point  d'appui  against  which  it  can  be  caught  by  the  de- 
scending head,  a  detachment  of  the  posterior  wall  is  verj'  rare  in- 
deed, although  it  can  and  does  occur.  The  other,  the  most  fre- 
quent and  most  im[)ortant  injur}'  of  labor,  is  a  laceration  of  the 
muscles  and  tendinous  structures  of  the  [)elvic  floor  and  of  the 
perineum — the  levator  ani,  the  transversus  perinei  muscles,  and 
the  perineal  body.  As  the  fetal  head  descends  in  labor,  the  leva- 
tor ani  muscle  and  to  a  less  extent  the  transversus  perinei  impose 
upon  the  presenting  part  the  new  direction  forward  and  upward 
which  it  must  take  to  escape  under  the  pubic  arch  and  through 
the  vulvar  orifice.  In  the  course  of  this  action  the  sloping  sur- 
face of  the  frontal  portion  of  the  cranium  displaces  the  muscles 
backward  until  they  both  describe  a  loop  posteriorly  around  the 
greatest  circumference  of  the  fetal  head  at  the  moment  of  its 
expulsion.  Thus  they  are  relieved  of  a  great  part  of  the  strain  that 
is  at  first  imposed  upon  them,  and  would  continue  to  an  increas- 
ing degree  if  they  maintained  their  original  position  in  relation 
to  the  perineum.  If  anything  interferes  with  the  backward  dis- 
placement of  these  muscles,  as  a  persistent  occipitoposterior 
position,  in  which  the  shape  of  the  occiput  is  not  calculated  to 
push  backward  gently  and  gradually  the  muscular  structure  of 
the  pelvic  floor;  if  time  is  not  allowed  for  the  gradual  displace- 
ment and  stretching  of  the  muscles,  as  in  a  precipitate  labor;  if, 


iss 
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even  when  the  muscles  are  normally  and  slowly  dbplaced,  they  are 
put  on  too  great  a  strain  by  a  disproportionate  size  of  the  fetal 
head,  they  tear  in  the  direction  of  least  resistance  and  in  the 
place  where  they  feel  the  greatest  strain:  the  levator  ani  muscle 
usually  in  one  or  both  posterior  vaginal  sulci  because  the  mus- 
cular support  is  weaker  at  these  points  than  in  the  median  line, 
and  because  the  head  is  oblique  during  the  time  this  muscle  is 
subjected  to  greatest  strain;  the  transversus  perinei  and  perineal 
body  usually  in  the  median  line,  because  the  head  when  it  meets 
this  muscle  is  directed  with  its  longest  diameter  antcroposteriorly, 
and  the  strain  is  greatest  in  the  median  line.  But  the  transverse 
perineal  muscle  may  be  detached  from  the  perineal  body  to  one  side 
of  the  median  line  and  retracted  toward  the  ramus  of  the  ischium. 


Rg.  i6i, — Prolapse  of  posterior  wall  of  vagina  »ilh 


Occasionally  the  laceration  of  the  levator  ani  and  its  fascia  is  not  in 
the  posterior  vaginal  sulcus,  but  is  high  up  on  the  lateral  vaginal  - 
wall;  the  muscle  and  its  fascia  arc  torn  loose  from  the  arcus  ten- 
dineus  and  the  pubic  bone.  The  subsequent  results,  if  the  injury 
is  not  repaired  in  the  pucrperium,  depend  upon  the  muscle  involved 
in  the  tear.  If  the  transversus  perinei  and  perineal  body  alone  are 
lacerated  in  the  median  line,  the  vulvar  cleft  is  lengthened,  perhaps 
to  the  sphincter  ani,  or  if  the  muscle  is  detached  from  the  perineal 
body,  its  retraction  makes  a  deep  pouch  under  the  triangular  liga- 
ment and  deprives  the  pelvic  outlet  of  a  part  of  its  support.  The 
median  tear  may  encircle  the  sphincter  muscle  partially  or  even 
completely  without  involving  its  fibers.     But  the  mere  division 
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of  the  external  perineum  causes  the  woman  no  great  discomfort. 
The  vaginal  walls  maintain  their  normal  position  and  the  canal  its 
normal  caliber  after  childbirth.  The  \-ulvar  orifice  may  gape, 
and  as  a  result  of  such  a  movement  as  turning  in  bed  air  may 
enter  the  vagina  and  then  may  be  forcibly  and  audibly  expelled 
{garrulity  oj  the  vulva);  the  exposure  of  the  mucous  membrane 
of  the  vaginal  entrance  may  cause  an  irritation  and  consequent 
vaginal  leukorrhea,  and  the  enlargement  of  the  vulvar  orifice  may 
be  a  cause  of  subsequent  sterility  by  permitting  the  escape  of 


seminal  fluid  immediately  after  coitus;  but  aside  from  these 
disadvantages  which  may  not  attract  the  woman's  attention,  she 
experiences  no  discomfort  or  disability.  If  the  levator  ani  muscle 
is  torn,  the  result  is  much  more  serious.  The  posterior  vaginal 
wall  is  deprived  of  the  support  which  holds  it  up  and  pulls  it 
forward.  It  drops  back  in  the  supine  position,  and  instead  of 
resting  against  the  anterior  wall  as  it  should  the  two  are  widely 
separated.  The  anus  also  drops  l>ack  and  is  pulled  backward 
by  the  retractor  ani  muscle,  elongating  the  skin  perineum.     The 
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vaginal  canal  runs  a  couree  not  forward  and  outward,  but  more 
directly  downward  as  the  woman  stands  erect.  The  posterior 
v'aginal  wall,  no  longer  pulled  forward  and  firmly  supported  by 
the  levator  ani  muscle,  sags  downward  in  the  erect  posture,  mak- 
ing a  pouch  into  which  protrudes  the  anterior  rectal  wall,  not 
separated  from  the  vagina  by  the  muscular,  fibrous,  and  elastic 
tissues  which  normally  inlcncnc  between  the  two,  but  in  im- 
mediate contact   with   the  vaginal   wall.     This  displacement  of 


the  anterior  rectal  wall  with  the  backward  displacement  of  the 
anus  gives  to  the  lower  rectum  an  anomalous  sigmoid  course, 
making  the  expulsion  of  feces  mechanically  difficult.  Chronic 
constipation  results,  with  accumulation  of  large  fecal  masses  in 
the  rectal  pouch  behind  the  vagina,  pushing  the  latter  farther 
downward  and  outward  until  the  posterior  vaginal  wall  with  the 
anierior  rectal  wall  prolrudes  as  a  tumor,  called  a  rectoccle,  from 
the  vulvar  orifice.     The  prolapse  of  the  vagina  drags  upon  the 
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cervix  and  the  bases  of  the  broad  ligaments,  predisposing  to 
retroversion  of  the  uterus,  to  prolapsus  uteri,  and  to  engorge- 
ment of  the  pelvic  veins.  The  chronic  engorgement  of  the  latter 
leads  to  a  congestion  and  an  interstitial  hyperplasia  of  the  pelvic 
viscera,  especially  the  uterus,  which  is  further  congested  by  its 
malposition.  Hence  metritis  and  endometritis  are  a  consequence 
in  time  of  a  laceration  of  the  levator  ani  muscle.  The  hemor- 
rhoidal veins  arc  overdistended  by  the  obstructed  pelvic  circu- 
lation, and  hemorrhoids  are  an  almost  constant  accompaniment 
of  extensive  injury  to  the  pelvic  floor. 


Fig.  164. 


ialcd  with  large  inlraligamentary  o 


In  a  laceration  of  the  vaginal  sulci  or  of  the  perineum,  if  the 
tearing  force  is  violent  or  suddenly  exerted,  the  tear  may  extend 
through  the  sphincter  ani  and  through  the  rectovaginal  septum 
to  a  varying  height,  sometimes  more  than  two  inches.  If  the 
rectal  tear  is  an  extension  from  a  laceration  of  one  vaginal  sulcus, 
as  it  usually  is,  the  injurj'  of  the  sphincter  and  of  the  septum  is 
always  on  one  side  of  ihc  median  line;  if  the  laceration  bcgin.s 
in  the  perineum,  it  may  extend  directly  backward  in  the  median 
line  through  the  sphincter.  The  result  of  a  complete  laceration 
of  the  perineum  through  the  sphincter  is  usually  incontinence 
of  feces  and  gas.     The  woman  is  unfit  for  company  and  may  be- 
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come  repubive  to  her  husband.  She  grows  melancholic  or  de- 
velops a  varied  train  of  reflex  neuroses.  Occasionally,  however, 
complete  continence  is  maintained  in  spite  of  a  tear  through  the 
sphincter  extending  two  inches  up  the  rectovaginal  septum,  and 
the  woman  may  be  so  comfortable  that  she  refuses  treatment. 
Such  a  patient  probably  acquires  the  ability  to  control  her  bowels 
by  the  approximation  of  the  gluteal  muscles. 


There  is  frequently  a  laceration  of  the  triangular  ligament  as 
well  as  of  the  transversus  perinci  muscle  to  one  side  of  and  posterior 
to  the  ))osterior  commissure  of  the  vulva.  The  tip  of  the  forefinger 
inserted  in  the  vaginal  entrance  and  pushed  in  the  direction  of  the 
tuber  ischii  enters  a  deep  pouch  between  the  skin  over  the  ischio- 
rectal fossa  and  the  lower  edge  of  the  levator  ani  muscle,  which 
may  be  intact.  This  injury,  even  if  unassocialed  with  laceration  of 
the  levator  ani  muscle,  may  cause  symptoms  of  impaired  pelvic 
support. 
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Finally,  there  may  be  what  is  called  a  central  tear  of  the 
perineum,  the  fetus  passing  from  the  birth-canal  through  a  perfo- 
'  ration  of  the  perineum  and  not  through  the  vulvar  orifice.  Such 
an  injury,  if  it  is  not  repaired  immediately  or  does  not  close  spon- 
taneously, leaves  a  perineovaginal  fistula. 

The  diagnosis  of  the  various  kinds  and  degrees  of  lacerations 
of  the  pelvic  floor  is  made  by  inspection  and  by  a  digital  exami- 
nation. The  woman  is  placed  in  the  dorsal  gynecological  posi- 
tion for  a  vaginal  examination.  To  recognize  a  tear  of  the  ex- 
ternal perineum  and  of  the  transvcrsus  perinei  muscle,  the  labia 
are  pulled  apart  by  the  thumbs.     The  cleft  through  the  perineum 


Fig,  166.— Testing  Ihe  lev; 


is  at  once  disclosed  and  its  degree  is  evident.  To  determine  the 
existence  of  an  injur)'  to  the  anterior  vaginal  wall,  stripping  it 
off  from  its  subjacent  attachments,  the  woman  is  asked  to  cough 
or  to  strain  and  bear  down,  when  the  anterior  vaginal  wall  and 
the  posterior  wall  of  the  bladder  protrude  from  the  vulva.  If 
there  is  any  doubt  as  to  the  nature  of  the  tumor,  a  sound  in 
the  bladder  solves  it.  The  tip  of  the  instrument  is  felt  directly 
beneath  the  vaginal  mucous  membrane  covering  the  cyslocele. 
In  a  suburethral  abscess  and  a  vaginal  cyst  in  (he  anterior  wall, 
the  only  conditions  which  simulate  a  cystocelc,  the  sound  in 
the  bladder  is  sepaniled  a  considerable  di.stancc  from  the  pal- 
pating finger;    in  the  case  of  an  abscess  there  are  the  local  and 
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general  signs  of  suppuration,  and  pus  exudes  from  the  ducts  of 
the  urethral  glands  when  the  abscess  is  subjected  to  pressure; 
the  walls  of  a  vaginal  cyst  large  enough  to  simulate  a  cystocele 
are  thin;  the  liquid  contents  are  often  visible  as  well  as  palpable. 
Injury  of  the  urogenital  trigonum  muscle  is  recognized  by  the 
lower  anterior  vaginal  wall  and  urethra  dropping  backward  in 
the  supine  position  and  protruding  from  the  vaginal  entrance; 
also  by  pressing  the  palmar  surface  of  a  forefinger  upward  in 
each  anterior  sulcus.  If  the  tTiuscle  is  uninjured,  a  muscular 
cushion  is  felt  between  the  finger  and  the  bone;  if  it  is  injured,  the 


Fig.  167. — F.verting  the  posterior  vaginal  wall  by  a  forefinger  in  the 


finger  feels  the  sharp  lower  edge  of  the  pubic  bone  with  nothing 
inter\'cning  except  thin  mucous  membrane. 

The  diagnosis  of  injury  to  the  posterior  vaginal  sulci,  the  levalor 
ani  muscle  and  the  transvcrsus  pcrinei  is  made  by  se\'cral  tests. 
The  forefinger  Js  inserted  in  the  vagina  to  its  second  joint,  and  pres- 
sure is  made  downward  and  outward  toward  each  tuber  ischii.  It 
sinks  in  a  deep  cleft  and  may  reach  the  pelvic  bones  without  much 
resistance.  The  finger  is  swept  around  the  posterior  wall  of  the 
vagina  from  one  descending  ramus  of  the  pubis  to  the  other.  On 
one  or  both  sides  of  the  median  line  it  sinks  into  a  deep  depression 
and  notes  the  absence  of  the  circular  sweep  of  a  strong  muscular 
band  that  is  felt  in  the  normal  vagina.     Both  forefingers  are  in- 
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serted  in  the  vagina  and  arc  depressed  toward  the  tuberosities 
of  the  ischia;  the  vagina  gapes  to  an  astonishing  degree  as  the 
posterior  vaginal  wall  is  separated  widely  from  the  anterior.  The 
levator  ani  muscle  is  palpated  between  the  forefinger  in  the  vagina 
and  the  thumb  externally.  The  thickness  of  the  muscle  and  its 
integrity  or  injury  arc  appreciated  plainly.  A  finger  in  the  rec- 
tum making  pressure  fonvard  and  outward  recognizes  the  pouch 
in  the  anterior  rectal  wall,  everts  the  posterior  vaginal  wall  through 


the  vulvar  orifice,  detects  the  absence  of  the  firm  perineal  body 
or  triangle,  and  appreciates  the  tenuity  of  the  mere  skin  perineum 
which  intervenes  between  the  posterior  commissure  of  the  vulva 
and  the  anus.  A  forefinger  in  the  rectum  and  the  thumb  in  the 
vagina  demonstrate  plainly  the  absence  of  the  perineal  triangle 
and  the  close  appro.\imation  of  rectal  and  vaginal  walls.  The 
tip  of  the  forefinger  inserted  in  the  I'aginiil  orifice  enters  a 
pouch  under  the  skin  of  the  ischiorectal  fossa,  if  the  transversus 
perinei  has  been  detached.  When  the  woman  bears  down,  the 
posterior   vaginal   wall,  and   with    it   the     anterior   rectal   wall, 
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rolls  out  of  the  vulVar  orifice;  the  rectocele  is  evident.  On 
inspection  of  the  external  'p^rts  ihe  elongation  of  the  perineum 
is  seen,  the  anus  being  nealBT  the  coccyx  than  it  should  be, 
and  the  skin  of  the  perineum  is~-«vidently  relaxed.  Penrose 
calls  attention  to  an  interesling  tesl""^  the  integrity  of  the 
muscles  of  the  pelvic  floor.  If  in  an  untttjured  woman  the 
perineum  or  a  labium  is  pricked  with  a  pin,  the -bulbocaver- 
nosus  and  the  levator  ani  muscles  respond  to  the  irritatteo  by 
a  strong  reflex  conlraclion  drawing  the  anus  and  the  vulvar 
orifice  nearer  to  the  symphysis.      If  the  muscles  are  lacerated, 


Fig.  169.— Testing  the  thickness  of  the  rectiwaginal  septum,  injury  to  the  trnns- 
versus  fK'n"'"'  and  Ihe  extent  of  an  injury  to  the  levator  ani  muscle  by  the 
forefinger  in  the  nM:lutii  anil  the  thumb  in  the  vagina. 


there  is  no  response  to  external  irritation  and  no  power  of  volun- 
tary contraction;  the  perineum  remains  flabby  and  relaxed; 
the  position  of  the  anus  is  unallered.  The  woman  gives  the 
history  that  she  cannot  stand  long  erect  or  make  much  effort 
in  the  erect  posture  without  backache,  a  feeling  of  weight,  bear- 
ing down,  and  a  protrusion  from  the  vulva,  which  is  usually  called 
by  the  patient  her  womb.  There  is  difficulty  in  defecation,  which 
the  woman  often  learns  to  obviate  in  part  by  pressing  back  the 
rectocele  with  her  hand  as  she  defecates.  There  is  frequently 
a  pain  on  the  top  of  the  head  or  in  the  nape  of  the  neck.     The 
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general  health  deteriorates  and  the  nervous  system  displays  many 
symptoms  of  irritation  and  exhaustion,  even  to  melancholia  with 
a  suicidal  tendency. 

The  diagnosis  of  a  complete  tear  of  the  perineum  through 
the  sphincter  ani  should  always  be  made  with  comparative  ease 
in  a  careful  examination,  but  the  condition  is  not  infrequently 
overlooked  and  therefore  uncorrected.  Suits  for  malpractice  are 
frequently  based  on  this  ground.'  There  is  almost  always,  but 
not  invariably,  a  hislor)'  of  incontinence  of  gas  and  feces,  at 
least  when  the  bowels  are  loose.  With  the  woman  in  the  dorsal 
position,  stretching  the  labia  apart  displays  the  tear  into  the  rec- 
tum and  exposes  the  rectal  mucous  membrane.  The  retracted 
sphincter  ani  may  be  observed  lying  in  almost  a  straight  line 


Fig.   171.— -Multi 


across  the  posterior  margin  of  what  had  been  the  anus,  and  two 
well-marked  dimples  often  indicate  the  position  of  its  ends.  The 
skin  over  the  sphincter  posteriorly  is  thrown  into  exaggerated 
folds,  which  arc  not  so  plainly  marked  laterally,  and  of  course 
are  entirely  lacking  anteriorly,  A  forefinger  in  the  rectum  and 
the  thumb  in  the  vagina  may  be  made  to  meet  within  the  vulvar 
orifice,  or  rather  within  the  common  cloaca  made  by  the  junction 
of  the  vaginal  and  rectal  orifices.  If  there  has  been  a  consider- 
able degree  of  spontaneous  repair  of  the  injur}'  after  labor,  or 
if  it  has  been  operated  ujK)n  without  success  in  joining  the  ends 
of  the  sphincter,  the  diagnosis  of  a  laceration  and  a  consequent 


'  The  author  figured  ai 


a  single  year. 


Fig.  17+. — Complete  (car  of  perineum. 


Fig.  176. — Complete  tear  of  perineum. 


5.    177. — '„ompitie  itar  01  penni-um,  ucairuiiion  at  reciovaginai  s( 
vaginal  fmulu.  gangrene  of  cervix,  iind  ublileratiun  of  the  ulerini 
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separation  of  the  musde  is  not  so  easy.'  On  inspection  the  ray- 
like folds  of  mucous  membrane  and  skin  which  should  completely 
surround  ihe  anus  are  oljser\-ed  in  exaggerated  form  poslcrioriy, 
but  are  entirely  lacking  anteriorly,  and  are  not  well  marked  or 
are  not  seen  at  all  laterally.  The  anus  may  gape  unnaturally. 
A  forefinger  inserted  in  the  anus  is  not  grasped  by  the  ring  muscle 
as  it  should  be.  If  Ihe  anterior  rim  of  the  anus  is  palpated  be- 
tween the  forefinger  internally  and  the  thumb  exlernally,  nothing 
but  the  thickness  of  skin  and  mucous  membrane  is  felt;    there 
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Fig.  i;().— Compleleleartif  iho  perineum,  with  altempl  al  sponlancous  repair. 

is  an  absence  of  the  band  of  muscle  about  as  thick  as  one's  liltle 
finger  which  should  completely  surround  the  anus  if  the  sphincter 
is  intact.  Posteriorly  the  muscle  is  felt  somewhat  thicker  than 
normal  unless  it  has  undergone  atrophy,  running  in  an  almost 
straight  line  from  side  to  side.  The  lip  of  the  forefinger  can  be 
inserted  in  a  depression  at  either  end  of  the  muscle,  caused  by 
the  retraction  of  its  fibers  pulling  in  the  superimposed  tissues  lo 

'  Every  year  about  half  the  author's  operations  for  complete  tear  are  perfomir'l 
on  pttlients  already  operated  upon  unsuccessfully  by  other  sui^eona.  Figures  171)  lu 
1S3  are  types  of  these  cases. 
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which  they  have  become  adherent.  There  is  voluntary  and 
reflex  contraction  of  the  muscle  unless  the  injury  is  an  old  one 
and  the  sphincter  is  atrophied;  but  instead  of  puckering  the 
anus  as  it  should  normally,  the  contracting  sphincter  pulls  the 
perineal  structures  on  cither  side  of  the  median  line  downward 
and  inward  in  a  characteristic  and  peculiar  manner. 

The  diagnosis  of  a  central  lear  of  the  perineum  is  made  by 
inspection  and  by  the  use  of  a  probe,  which  passes  into  ihe 
opening  on  the  surface  of  the  [jerineum  and  emerges  in  the  vagina. 


The  ireatment  of  injuries  to  the  vagina  differs  with  the  site 
and  degree  of  ihe  laceration.  Rents  and  cuts  with  the  blades  of 
a  forceps  in  the  canal  above  tfie  entrance  may  be  immediately 
repaired  wiih  a  running  catgut  stitch  if  they  bleed  loo  much. 
Later  the  cicatrices  of  these  injuries  may  have  to  be  excised,  cut, 
or  stretched.  (See  Stenosis  and  Atresia.)  It  is  convenient  to 
take  up  the  ireaimenl  of  the  other  forms  of  injury  to  the  vaginal 
walls  and  to  the  pelvic  floor  separately. 


Fig.  i8i. — Unsuccessful  rep: 


Treatment  of  a  Cystocele  175 

Treatment  of  a  Cystocele. — It  is  possible  directly  after  labor 
both  to  recognize  and  to  treat  the  injury  of  the  anterior  vaginal 
wall  that  eventually  causes  a  cystocele.'  Usually  the  condition 
is  overlooked  and  uncorrected.  In  the  course  of  lime,  perhaps 
only  after  many  years,  the  displacement  of  the  bladder  gives 
rise  to  such  discomfort  from  difficulty  in  urination  and  dccom- 
posilion  of  residual  urine  that  the  palicni  demands  relief.     The 


Fig-  183. 


most  satisfactory'  and  the  only  treatmeni  certain  in  its  results 
I  is  the  operative.  The  patient  may  refuse  it,  however,  or  there 
I  may  be  good  reasons  in  the  individual  case  for  avoiding  an  o[)cr- 
[ation.  The  mechanical  support  of  a  prolapsed  bladder,  there- 
I  fore,  must  occasionally  be  considered.  The  most  satisfactory 
I  of  the  pessaries  for  cystocele  is  Gehrung's.  With  this  instru- 
Lment  the  patient  may  often  be  made  quite  comfortable,  but  it 
ElS  easily  displaced  and  there  is  a  constant  likelihood  of  ulceration 
'  Sec  the  author's  "TpxI-BooL  ot  Obslclria." 
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in  the  anterior  vaginal  wall-    Moreover,  it  will  not  maintain  its 
position  unless  the  pelvic  floor  is  fairly  well  preserved. 

The  manner  of  inserting  a  Gehrung  pessar),  which  requires 
considerable  manipulative  skill,  is  shown  in  figure  185.  After  its 
insertion  it  is  adjusted  with  the  forefinger  of  the  left  hand  so  that 
the  lower  bar  rests  above  the  symphysis  and  the  upper  bar 
beneath  and  in  front  of  the  cervix.  The  pessary  must  be  removed 
and  cleansed  at  least  once  in  four  weeks,  and  before  it  is  rein- 
serted the  anterior  vaginal  wall  must  be  carefully  inspected,  by 
means  of  a  duck-bill  speculum,  with  the  patient  in  Sims's  position, 


for  irritation  or  ulceration,  which  would  contraindicatc  the  use 
of  the  support  for  two  weeks.  A  globe  pessary  supported  by  a 
napkin  or  a  T-binder,  a  Thomas  antcversion  pessary,  a  Skene 
cystocele  pessary,  or  a  Schultze  sleigh  [x^ssary  may  in  individual 
instances  be  more  satisfactory  than  the  Gehrung,  but  the  latter 
is  the  more  unifonnly  reliable. 

Occasionally  a  Hodge  pessary  placed  wrong  side  before  will 
keep  up  a  cystocele  belter  than  any  other  support,  the  uptilted 
bar  intended  to  rest  behind  the  cer\-ix,  but,  in  these  cases,  placed 
anteriorly,  shoring  up  the  anterior  vaginal  wall  with  perfect  com- 
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fort  to  the  patient.  As  already  stated,  the  operative  treatment 
is  preferable.  The  ideal  operation  must  rejoin  the  torn  ends  of 
the  urogenital  trigonum  muscle  and  aponeurosis,  remove  redun- 
dant tissue  (the  stretched  and  relaxed  mucosa)  and  re-establish 
a  firm  connection  between  the  anterior  vaginal  wall  and  sub- 
jacent structures.  These  requirements  are  best  fulfilled  by 
the   operation  represented  in  figure   190. 

The  anterior  vaginal  sulcus  on  the  left  side  is  displayed  b)'  two 
Allis'  forceps,  making  traction  upward  and  outward.  As  the 
woman  lies  in  the  dorsal  position  on  the  table  the  sulcus  is  not 
easily  accessible  and  can  not  conveniently  be  denuded,  as  it 
lies  hidden  within  the  vagina;  but  by  fixing  one  forceps  along- 
side the  orifice  of  the  urethra,  the  other  on  ihc  opposite  vaginal  wall, 
and  making  traction  upward  and  in  opposed  directions  laterally 


I 


Fig.  190. — The  author's  operation  for  rystocele. 


^^H  the   triangular   area   involved  in  the  injury   comes  plainly  into 

^^H  view.     The  triangle  is  marked  out  with  a  knife,  and  the  mucous 

^^^1  membrane  is  readily  dissected  off  by  scissors  in  one  piece,  which 

^^^1  lakes   but  a  minute   or   two.     The  other  side  is  treated  in  the 

^^^1  same  manner.     Usually  the  tear  is  deeper  on  the  left  side  and 

^^^^  may  be  confined  to  that  side.     The  sulcus  being  denuded,  the 

^^^H  sutures  of  silkworm-gut  are  inserted  just  as  they  are  in  Ihe  pos- 

^^H  terior  sulci  in  an  Emmet  operation.     They  are  not  yet  united,  but 

^^H  are  clipped  temporarily  with  hemoslats.     The  cervix  is  pulled 

^^H  out  of  the  \'ulva  and  the  rest  of   the  operation  is  performed  by 

^^H  making  an  oval  denudation  between  and  above  the  sulci  and  in- 

^^H  serling  a  buried    continuous  tier  suture  of    catgut.     After  the 

^^H  closure  of  the  the  oval  denudation,  the  sulci  sutures  are  united  with 
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Fig.  192. — Inrision  to  mark  out  the  area  of  denudation. 
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Fir.   194. — Disspftinfi  nlT  iht  Any  in  oiip  [ik-tr  with  :i  knifc'. 
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Instead  of  the  oval  Martin  denudation  the  anterior  wall  may 
be  denuded  as  Reynolds'  proposes  in  his  operation  for  cystocele. 
This  operation  has  the  advantage  that  it  permits  a  fresh  anchorage 
of  the  anterior  vaginal  wall  to  the  strong  cardinal  ligaments 
of  the  uterus.  The  sutures,  however,  should  not  be  introduced 
as  Reynolds  recommends,  but  should  run  as  a  tier  suture  the 
length  of  the  wound,  beginning  in  one  angle  alongside  the  cervix, 
running  down  ihe  center  of  the  denuded  area,  returning  to  the 
other  angle  of  the  wound,  making  a  Y-shaped  Wound  eventually, 
and  not  a  St.  Andrew  cross  as  in  the  typical  Reynolds  operation. 


Stoltz's  operation  of  a  small  circular  denudation  and  a  purse- 
string  suture  around  the  edges  of  the  denuded  surface  does  not 
give  a  permanently  satisfactory  result.  The  large  oval  denuda- 
tion and  tier  suture  of  catgut  advocated  by  August  Martin  is  an 
excellent  operation,  but  it  dcH-s  not  unite  the  torn  muscles  which 
should  support  the  lower  anterior  vaginal  wail  and  the  urethra 
and  therefore  it  is  not  alwa\-s  permanently  successful. 

It  is   always   necessary   to   unite   with    the    operation  for 
the   cystocele  an   Emmet   or  a  Hegar  operation   to   restore  the 
.   xli,  No.  i8.      "Bulletin  of  the  Free  Hospital 
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pelvic  floor  and  to  contract  the  vagina,  even  though  the  latter 
may  not  appear  on  a  cursory  examination  to  be  much  injured  or 
relaxed. 

Treatment  of  Lacerations  of  the  Perineum  and  of  tlie  Pelvic  Floor. 

— All  lacerations  of  the  perineum  and  of  the  vaginal  sulci  should 
be  repaired  immediately  after  or  within  a  few  days  of  labor.^  If 
there  is  no  visible  tear,  but  a  palpable  injury  of  the  levator  ani 
muscle,  a  few  stitches  should  be  inserted  either  from  the  perineum 
by  a  large  curved  needle  with  a  wide  lateral  sweep,  through  the 
fibers  of  the  levator  ani  muscles,  or  from  the  surface  of  the  pos- 
terior vaginal  wall.  In  consequence  of  the  improved  training  in 
obstetrics  received  by  the  present  generation  of  medical  students, 
the  hope  is  justified  that  the  necessity  for  secondary  operations 
on  the  pelvic  floor  will  become  almost  as  rare  as  the  need  of  oper- 
ations for  vesicovaginal  fistulae,  which  has  enormously  decreased 
of  late  years. 

In  rare  instances  the  woman's  general  condition,  a  bruised, 
sloughing  wound,  local  infection,  or  edema  may  forbid  an  im- 
mediate perineorrhaphy,  which  must  be  postponed  for  perhaps 
two  weeks.  If  the  cervix  also  requires  repair,  it  should  not  be 
undertaken  for  a  week ;  therefore  the  closure  of  the  other  lacera- 
tions of  the  birth-canal  must  be  postponed  for  that  length  of 
time.  Performed  at  any  time  from  twenty-four  hours  to  two 
weeks  afteV  labor,  the  operation  is  called  intermediate.  During 
this  period,  as  a  rule,  no  denudation  is  required.  The  torn 
surfaces  are  freshened  by  scraping  with  the  sharp  edge  of  a 
knife  or  a  sharp  curet,  and  the  sutures  are  introduced  as  in  a 
primary  operation.  If  the  repair  of  the  injur}^  is  undertaken  more 
than  two  weeks  after  labor,  the  operation  is  called  secondar)\ 

Secondary  perineorrhaphy  is  performed  for  three  indications: 
the  repair  of  a  median  tear  of  the  perineum;  the  repair  of  a 
perineal  tear  involving  the  sphincter  ani  and  rectum;  the  repair 
of  injury  to  the  levator  ani  muscle,  with  a  coincident  correction 
of  displacement  of  the  posterior  vaginal  wall  (rectocele)  and  a 
gaping,  relaxed,  subinvoluted  vagina.  For  each  of  these  three 
indications  a  different  operative  procedure  must  be  selected. 

Secondary  Operation  for  a  Median  Perineal  Tear. — The  labia 
are  caught  by  Allis  forceps  at  the  upper  margin  of  the  tear  on  a 
level  with  the  lowermost  carunculae  myrtiformes,  and  are  stretched 
apart.  The  triangular  space  to  be  denuded,  with  the  base  above 
and  the  apex  below  where  the  tear  terminates,  is  thus  displayed. 
One  blade  of  a  sharp-pointed  scissors  is  inserted  under  the  skin 
at  the  lower  angle  of  the  tear,  and  is  run  up  the  mucocutaneous 

*  For  the  varieties,  appearance,  diagnosis,  and  repair  of  lacerations  of  the  lower 
birth-canal  after  labor,  see  the  author's  "Text-Book  of  Obstetrics." 
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margin,  as  one  would  slit  a  piece  of  muslin,  to  the  forceps  on 
one  side.  A  similar  cut  is  made  upon  the  other  side.  The  two 
lines  thus  formed  arc  joined  above  by  a  straight  transverse  in- 
cision. The  surface  to  be  denuded,  being  thus  isolated,  is  dis- 
sected off  in  one  piece  by  small  blunt-pointed  scissors  curved 
on  the  flat,  or  is  taken  off  in  strips  if  the  operator  prefers 
the  slower  and  more  tedious  method.  The  raw  surfaces  are 
then  brought  together  by  interrupted  silkworm-gut  sutures  run- 
ning straight  across  the  wound,  buried  all  the  way,  entering 
and  emerging  upon  the  skin  about  an  eighth  of  an  inch  from 
the  raw  surfaces.  The  stitches  arc  knotted  or  shotted.  The 
former  method  avoids  the  pits  in  the  line  of  the  wound  which 
usually  result  from  the  use  of  a  shot,  and  is  therefore  pref- 
erable. As  one  important  object  of  this  operation  is  to  re- 
join the  lacerated  trans  versus  perinei  muscle,  curved  needles 
should  be  used  and  the  suture  should  take  a  circular  sweep 
out  into  the  tissues  on  either  side  of  the  wound  so  as  to  catch 
the  retracted  ends  of  muscle  and  the  edges  of  the  triangular 
ligament.  On  the  left  side  the  needle  should  at  first  be  inserted 
with  a  back-handed  stroke  to  catch  the  transvcrsus  perinei  muscle 
and  the  triangular  ligament  (Fig.  208) ;  on  the  right  side  a  deep  in- 
sertion by  a  turn  of  the  wrist  accomplishes  the  same  purpose.  This 
principle  applies  also,  and  with  greater  force,  to  the  repair  of  the 
more  important  muscles  of  the  pelvic  floor  that  are  injured  in  labor, 
the  levator  and  the  sphincter  ani  muscles. 

Secondary  Perineorrhaphy  for  a  Complete  Tear  of  the  Perineum 
Involving  the  Sphincter  Ani  Muscle  and  the  Rectovaginal  Septum. 
— Before  undertaking  an  o{)erali()n  to  unite  a  torn  sphincter  it 
is  essential  to  evacuate  the  intestines  thoroughly,  especially  the 
lower  bowel.  The  preparation  of  the  patient  begins  two  days 
before  the  operation.  On  the  first  night  two  drams  of  Rochelle 
salts  are  given  in  a  tumbler  of  water.  On  the  second,  the  night 
before  the  operation,  a  half  ounce  of  Epsom  salts  in  a  tumbler  of 
water  is  administered.  On  the  morning  of  the  operation  an 
enema  of  soapsuds  (i  pint)  and  turj)entine  (i  dram)  is  given, 
followed  by  repeated  rectal  injections  of  a  pint  to  a  quart  of  water 
until  no  more  fecal  matter  is  brought  away.  It  requires  ordina- 
rily at  least  six  such  injections  to  remove  all  the  contents  of  the 
lower  bowel  so  as  to  prevent  an  evacuation  of  feces  during  the 
operation,  which  might  infect  the  wound  and  the  sutures  and 
prevent  primary  union. 

The  first  step  in  the  operation  is  the  stretching  of  the 
sphincter,  to  temporarily  paralyze  it  and  so  to  prevent  the 
spasmodic  contraction  of  the  muscle,  which  might  interfere  with 
the  union  of  its  ends.     Moreover,  the  relaxation  of  the  muscle 
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permits  evacuation  of  the  bowels  after  the  operation  with  the 
least  strain  upon  the  sphincter.  With  the  hands  protected  by 
rubber  gloves  the  operator  seizes  both  ends  of  the  sphincter  ani 
between  the  forefingers  in  the  rectum  and  the  thumbs  externally 
and  stretches  it  forcibly  for  about  a  minule.  The  gloves  are 
changed  or  are  well  rinsed  in  bichlorid  solution.  Forceps  are 
fastened  to  the  labia  on  each  side  at  the  level  of  the  lower  carun- 
cula;  myniformes,  and  the  labia  are  pulled  apart  by  assistants.  A 
strand  of  silkworm-gut  is  fastened  to  the  vaginal  mucous  mem- 
brane at  the  apex  of  the  tear  in  the  rectovaginal  septum,  and  is 
tied  in  a  loop  by  a  single  knot.  This  guide  suture  is  lifted 
toward  the  urethra.  The  rectovaginal  septum  is  now  slit  with  a 
knife  transversely  after  the  flap -splitting  method,  and  the  incision 


196.—^,  Inc 


^B  Fig 

^^^1  is  then  carried  downward  over  the  ends  of  the  sphincter,  which 

^^^1  are  marked  by  easily  pcrceptibleand  palpable  dimples.   The  knife 

^^^H  is  then  drawn  along  the  mucocutaneous  margin  upward  on  both 

^^H  sides  to  the  forceps  on  the  labia.     From  these  points  the  area  to 

^^H  be  denuded  is  marked  with  small  sharp-pointed  scissors  and  dif- 

^^^P  fers  as  the  perineal  tear  is  simply  median  or  extends  up  the  vagi- 

^^^  nal  sulci.     In  the  latter  case  the  denudation   in  the  vagina  is 

r  made  as  for  an  Emmet  or  a  Hegar  operation,  subsequently  to  be 

I  described.     After  marking  off  the  area  to  be  denuded,  the  flap 

^^^  made  by  the  first  incision  is  freed  by  a  dissection  upward  under 

^^^L  the  vaginal  mucous  membrane  and  inward  from  the  labial  and 

^^^K  perineal  surfaces.     The  outer  edges  of  this  flap  arc  removed,  but 
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the  tissue  in  the  median  line  is  spared  as  much  as  possible,  and 
care  is  exercised  not  to  excise  rectal  mucous  membrane,  on  ac- 
count of  troublesome  hemorrhage  from  the  hemorrhoidal  veins. 
The  dissection  described  lays  bare  the  ends  of  the  sphincter.  To 
insure  their  complete  exposure,  the  skin  over  the  lower  margins 
of  their  ends  is  seized  with  a  rat -tooth  forceps  and  snipped  off  with 
scissors.  The  cicatricial  tissue  over  the  ends  of  the  muscle  is 
also  seized  with  a  rat-tooth  forceps,  lifted  up  and  cut  away  with 
scissors  curved  on  the  flat,  just  enough  tissue  being  removed 
to  expose  the  raw  muscle  and  not  to  shorten  it. 

If  the  tear  runs  up  the 
rectovaginal  septum,  the  first 
sutures  of  silkworm-gut  are 
inserted  from  the  rectum, 
half-way  through  the  sep- 
tum on  both  sides  and  back 
again  into  the  rectum,  where 
they  are  knoltcd.  From  two 
to  five  are  required.  Before 
inserting  the  sphincter  sutures 
the  ends  of  the  muscle  are 
seized  with  tcnacula,  pulled 
out  of  the  de])ressions  in 
which  they  He,  and  approxi- 
mated in  Ihe  median  line. 
The  sutures  through  the 
sphincter,  two  in  number, 
of  silkworm-gut,  arc  inserted 
from  the  rectal  side,  with 
a   broad  sweep   of   a   curved 

needle  deep  into  the  substance  of  the  muscle,  which  they  com- 
pletely traverse,  crossing  the  wound,  and  emerging  in  what  will  be 
the  rectal  surface  of  the  anus  when  the  sphincter  is  joined.  The 
sutures  through  the  sphincter  are  tightly  knotted  with  a  triple  knot. 
After  inserting  the  rectal  and  sphincter  sutures,  a  long  barrier  stitch 
is  inserted,  Ix-ginning  just  above  the  united  sphincter,  running 
up  the  rectovaginal  septum  to  the  upper  angle  of  the  tear  in  it, 
crossing  the  wound,  coming  down  the  other  side,  and  emerging 
opposite  the  point  of  first  insertion  on  the  perineum,  where  it  is 
fastened  by  a  shot  or  tied.  The  remainder  of  the  operation  is 
performed  as  one  for  a  median  perineal  tear  or  the  Emmcl  or 
Hegar  operation  for  injur)-  to  the  pelvic  floor.' 

'  The  author  has  aver.iRCil  fnim  four  lo  Iwi^nty  <HK'raliuns  for  rfimplcti'  U'ar  every 
year  for  the  lost  fifteen  yeura  uith  uniform  success  by  this  tvchnic.  He  hcsitaH's, 
therefore,  to  adopt  uny  of  iht  recent  mudifitations  proposed,  which  utilize  ealgut 
more  extensively. 


'ulllng  the  ends  of  the 
IT  with  lurgo  tcnacula, 
I,  .re  mined  Ihrough 
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Another  plan  of  operating  which  avoids  the  troublesome 
necessity  of  removing  the  rectal  stitches  after  the  wound  has 
healed  is  as  follows:  After  completing  the  denudation  of  the 
rectovaginal  septum,  the  ends  of  the  sphincter,  and  the  site  of  the 
vaginal  injury,  close-set  interrupted  sutures  are  inserted  from  the 
vagina,  through  the  depth  of  the  wound  to,  but  not  through, 
the  rectal  mucous  membrane.  The  anterior  rectal  wall  may  be 
pulled  down,  after  the  flap-spUtting  dissection,  until  it  lies  under 
the  joined  ends  of  the  sphincter,  thus  protecting  the  wound  from 
fecal  evacuations  during  convalescence.  Two  silkworm-gut  sutures 
are  inserted  through  the  sphincter,  with  the  precautions  already  de- 
scribed, the  stitches  entering  and  emerging  on  the  skin  surface  of 
the  anus.  Before  uniting  any  of  these  stitches,  each  one  of 
which  is  held  in  the  grip  of  a  hemostat,  the  whole  raw  surface 
between  the  vagina  and  rectum  is  w^hipped  together  with  a  run- 
ning double  tier  stitch  of  formalin  catgut,  starting  at  the  upper 
angle  of  the  tear  in  the  rectovaginal  septum,  running  down  the 
lower  part  of  the  wound,  just  avoiding  the  rectal  mucous  mem- 
brane, taking  two  turns  through  the  ends  of  the  sphincter, 
returning  along  the  upper  part  of  the  wound,  and  ending  oppo- 
site the  point  of  first  insertion  in  the  vagina.  Only  one  knot, 
therefore,  is  required  at  the  upper  angle  of  the  wound  on  the 
vaginal  surface.  The  interrupted  sutures  arc  then  united  with 
shot  burying  the  catgut  stitch  and  uniting  the  whole  extent  of 
denuded  surfaces  between  the  vagina  and  rectum.  The  vagina 
is  packed  lightly  with  a  strip  of  iodoform  gauze,  which  is  removed 
in  twenty-four  hours.  Vaginal  douches  of  sterile  water  are  given 
on  the  fifth  day  and  every  other  day  afterward  till  the  stitches 
are  removed.  The  patient  is  allowed  to  pass  water  if  she  can. 
If  the  catheter  is  used,  it  is  discontinued  as  soon  as  possible. 
After  urination  the  vulva  is  irrigated  by  sterile  water  poured 
over  it  out  of  a  pitcher,  with  the  patient  on  a  bedpan. 

In  the  after-care  of  the  patient  the  diet  should  consist  of  such 
articles  as  will  not  leave  much  detritus  in  the  bowel;  soups,  tea, 
beer,  junket,  wine  jelly,  given  in  small  quantities  every  three 
hours.  As  soon  as  the  patient's  stomach  has  become  tolerant 
after  the  anesthetic,  the  administration  of  a  laxative  should  be 
begun,  so  that  there  may  be  a  liquid  movement  of  the  bowels 
within  twenty-four  or  thirty-six  hours  of  the  operation.  There- 
after two  or  three  such  movements  daily  must  be  secured,  for  at 
least  two  wTeks,  and  the  fecal  evacuations  must  be  kept  soft  for 
six  weeks  or  more  after  the  operation.  A  hard  mass  of  feces 
has  torn  a  united  sphincter  apart  more  than  three  weeks  after  an 
operation  for  a  complete  tear.  The  best  laxative  for  the  first  two 
weeks   is  a  tumbler  of  Carlsbad  water  and  a  teaspoonful  of 
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Sprudel  salts  morning  and  evening.  A  third  dose  in  the  middle 
of  the  day  may  be  required.  After  the  second  week  any  of  the 
simpler  laxatives  suffice,  such  as  licorice  powder,  syrup  of  senna, 
cascara,  or  w-eak  solution  of  Rochelle  salts.  The  prolonged  use 
of  Epsom  salts  is  productive  of  enteritis  and  proctitis,  so  that 
they  are  unavailable.* 

The  stitches  are  removed  on  the  sixteenth  day.  If  sutures 
have  been  required  in  the  rectovaginal  septum  and  have  been 
knotted  in  the  rectum,  they  are  removed  with  the  patient  in  the 
knee-chest  posture,  through  a  narrow  bivalve  rectal  speculum 
and  with  the  aid  of  an  electric  headlight.  Great  care  must  be 
exercised  not  to  cut  off  both  ends,  as  the  knots  are  usually  buried 
in  the  mucous  membrane  and  it  is  a  troublesome  task  to  cut  and 
remove  the  stitch  in  the  confined  area  in  which  one  must  work. 

The  patient  is  allowed  to  sit  up  at  the  end  of  three  weeks  and 
is  cautioned  to  keep  the  bowels  softened  by  laxatives  for  weeks 
to  come. 

If  the  sphincter  has  been  torn  for  years  it  undergoes  atrophy 
and  may  be  incapable  of  vigorous  contraction  even  if  it  is  firmly 
united,  so  that  in  s{)ite  of  a  successful  operation  there  is  partial 
incontinence  of  gas  and  feces.  The  application  every  other  day 
for  three  months  of  a  faradic  current  of  electricity  to  the  sphinc- 
ter has  restored  its  contractile  power  in  two  cases  under  the 
author's  care  in  which  the  muscle  in  one  case  was  repaired  four- 
teen years  after  the  original  injur}-  and  after  three  unsuccessful 
attempts  had  been  made  by  other  operators  to  join  its  ends,  and 
in  another  after  ten  years.  In  reoperating  uix)n  a  case  of  com- 
plete tear  after  an  unsuccessful  attempt  at  repair,^  there  must 
be  some  modification  of  the  technic  just  described.  In  almost 
all  such  cases  the  perineum  has  been  restored,  but  the  ends  of 
the  sphincter  are  separated  a  half  inch  or  more,  and  there  is  com- 
plete incontinence.  Considerable  tissue  has  usually  been  sacri- 
ficed in  the  former  operation,  and  there  is  none  to  spare,  so  that 
the  flap-splitting  principle  must  be  utilized  to  the  full.  The 
sphincter  is  stretched  as  in  all  these  operations.  A  straight 
incision  is  made  in  the  median  line  of  the  perineum,  branching  off 
outward  and  downward  in  the  form  of  an  inverted  Y.  The  skin 
is  turned   back  from  the  lines  of  incision  so  that  the  retracted 

*  In  the  case  of  a  young  girl  (Fig.  176)  obstinately  constipated  and  with  such  an 
irritable  stomach  that  laxatives  were  not  tolerated,  the  author  adopted  with  success  a 
suggestion  of  LeoiK)ld,  to  keep  the  bowels  locked  for  sixteen  days,  on  a  meager  diet, 
and  then  to  open  them  with  calomel  and  salines  and  by  oil  and  ox-gall  enemata. 
This  plan  is  occasionally  convenient,  but  is  not  to  be  generally  recommended. 

*The  principles  that  should  govern  these  operations  can  not  be  generally  well 
undcrstocxl,  for  every  year  the  author  has  two  to  eight  of)erations  to  ]:)erform  on 
women  who  have  already  l^een  subjected  to  one  or  more  unsuccessful  attempts  to 
repair  a  torn  sphincter. 
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ends  of  the  sphincter  are  freely  exposed.  They  are  superficially 
denuded,  caught  by  tenacula,  and  brought  together  in  the  median 
tine.  Two  sutures  of  silkworm-gut  on  a  curved  needle  are  in- 
serted from  the  skin  surface  of  the  anus,  carried  with  a  broad 
sweep  deeply  into  the  two  halves  of  the  muscle  and  arc 
knotted.  The  perineal  wound  is  brought  together  with  inter- 
rupted sutures  of  silkworm-gut.  In  cases  of  stretched  skin 
perineum  and  widely  separated  ends  of  the  sphincter  after  an  un- 
successful operation,  the  incision  may  be  made  as  represented  in 
figure  198, 

A  common   cause  of  comparative  failure  after  the  operation 
for  complete  tear  is  the  persistence  of  a  rectovaginal  fistula  just 


a  rcoiM^ralion  for  complete 


above  the  united  sphincter  muscle.  This  complication  most  fre- 
quently occurs  in  the  hands  of  those  operators  who  depend  upon 
Emmet's  triangular  stitch  to  join  the  sphincter,  which  is  not  to 
be  recommended.  The  most  satisfactory  treatment  is  to  cut  the 
sphincter  again  with  one  blade  of  a  scissors  in  the  fistula  and  the 
other  externally,  to  curet  the  fistulous  tract,  and  then  to  join  the 
ends  of  the  sphincter  as  in  the  operation  just  described. 

Secondary  Perineorrhaphy  for  Injury  to  the  Levator  Ani  Muscle, 
Rectocele,  Overstretching  and  Subinvolution  of  the  Vagina. — Lac- 
erations of  the  vaginal  sulci,  involving  the  levator  ani  mus- 
cle and  resulting  eventually  in  a  rectocele,  arc    best    repaired 
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in  the  vast  majority  of  cases  by  the  Emmet  operation.  Many 
other  operations  ha\'e  been  proposed  and  are  practised  for 
injuries  to  the  pelvic  floor  and  to  the  vagina.  Bischoff's  butter- 
fly-wing denudation  and  vaginal  flap,  adopted  and  modified  by 
Goodcl!,  Tail's  flap-splitting  method,  Manin's  parallel  denudation 
of  the  sulci  in  two  narrow  strips,  have  had  and  still  have  their 
advocates,  but  the  author  for  many  years  has  cmjiloyed  bul  two 
operations  for  restoring  the  pelvic  floor  and  narrowing  the  vagina 
— those   devised    by    Emmet    and    by    Hegar,     Thomas   Addis 


Fig.  njg.— Phou 


figure  176.' 


Emmet'  in  October,  1881,  performed  the  operation  for  injury  to 
the  pelvic  floor  which  bears  his  name.  It  was  a  notable  con- 
tribution to  the  plastic  surgery  of  the  female  pelvis,  and  has 
proved  a  boon  of  incalculable  \alue  to  surgeons  and  their 
patients  Ihe  world  over.  By  the  triangular  denudation  of  the 
[  sulci  and  of  the  rcclocele  below  its  crest;  the  insertion  of  the 
I  stitches  in  the  sulci  from  above  downward  so  that  they  pull  back 
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the  posterior  wall  of  the  vagina  as  they  unite  the  torn  fibers  of 
the  levator  ani  muscle;  by  the  insertion  of  the  "crown  suture" 
which  hfts  the  end  of  the  posterior  column  of  the  vagina  to  its  nor- 
mal position,  unites  the  ends  of  the  bulbocavcmosus  muscles  and 
restores  the  normal  caliber  of  the  vulvar  orifice,  the  most  perfect 
correction  of  a  common  and  serious  injury  of  labor  is  achieved. 
In  a  small  proportion  of  cases,  however,  the  Hegar  operation  is 
preferable.  If  the  posterior  vaginal  wall  is  stripped  off  its  subja- 
cent attachment  as  the  anterior  wall  is  in  a  cystocele,  and  projects 


from  the  vulva  without  an  accompanying  rectocele;  if  the  vagina 
is  very  much  dilated  and  subinvolutcd  with  a  widely  gaping  vul- 
var orifice,  and  if  there  is  a  decided  prolapsus  uteri,  the  triangular 
denudation  of  Hegar,  running  far  up  the  posterior  wall  of  the 
vagina,  gives  a  firmer  support,  more  radically  contracts  the 
vaginal  canal,  and  promises  a  surer  retention  of  a  prolapsed 
uterus  than  docs  the  Emmet  operation,  with  a  tongue  of  the 
original  o\-crst retched  and  relaxed  vaginal  mucous  membrane 
intervening  between  the  sutures  in  the  denuded  and  approximated 
surfaces  of  the  two  sulci. 
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The  Emmet  operation  is  performed  as  follows;  Two  Allis 
forceps  are  fastened  to  the  labia  majora  at  the  level  of  the  lower- 
most carunculs  myrtiformes,  A  guide  suture  is  passed  through 
the  mucosa  of  the  posterior  vaginal  wall  at  the  crest  of  the  rec- 
tocele.  The  bullet  forceps  and  the  point  of  insertion  of  the 
guide  stitch  should  meet  just  below  the  urethra,  when  the  two 
former  are  approximated  and  the  latter  is  lifted  directly  upward 


tear  (young  girl). 


(Tig.  204).  The  forceps  on  one  side  is  pulled  outward  and 
downward  and  the  guide  suture  is  pulled  downward  and  to  the 
opposite  side.  The  injured  sulcus  is  displayed  and  the  corru- 
gations of  mucous  membrane  meet  above  at  the  apex  of  the 
original  laceration  showing  the  extent  of  the  injury.  One  point 
of  a  sharp-pointed  straighl-bladed  scissors  is  inserted  to  the 
inner  side  of  the  forceps  on  the  labium  majus  and  run  up  the 
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mucosa  of  the  sulcus  to  the  apex  of  the  tear;    the  scissors  is 
similarly  inserted  at  the  guide  stitch  and  the  mucosa  is  slit  until 


'  "^ 

f> 

—The   Emmet  ojicralion:    Approiimalion  of    the  up|>er  edges  of  the 
perineal  tear  and  the  cresl  of  Ihe  reclocelc. 


operation:    a.  The  guide  suture  on  the  crest  of  the 
il  the  level  of  the  lowermost  camnculic  myrtiformes^ 
o,  marking  vraa  scissors  ine  area  lo  be  denuded  in  the  left  sulcus. 

the  two  incisions  meet  (Fig.  202,  b).    The  triangle  thus  mapped 
out  is  dissected  off  in  one  piece  by  blunt-pointed  scissors  cur\'ed 
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on  the  flat.     The  same  dissection  is  made  on  the  opposite  side. 
The  two  forceps  are  then  pulled  apart  and  the  guide  stitch  is 


us;   d.  cutlint!  .lit  Ihe 


-w-^^flp 

ui" 

•^  *7I 

held  up   in   the   media 


A  third  triangle  of  undenudcd 


mucosa  appears  in  the  middle  line  which  is  taken  off  in  one  piece. 
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The  denudation  of  an  Emmet  operation  may  thus  be  completed 
in  a  few  minutes.     It  can  be  done  in  a  third  of  the  time  required 


by  an  operator  who  takes  oft  the  mucous  membrane  strip  by 
strip. 
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The  stitches  in  the  sulci  are  inserted  by  the  Emmet  needle 
and  should  be  of  silkworm-gut  throughout.  Catgut  is  too  unre- 
liable in  the  vagina  if  there  is  any  strain  upon  it.  Firm  and 
permanent  apposition  of  the  injured  muscle  can  not  always  be 
obtained  by  it.'  In  inserting  the  needle  at  the  apex  of  the  denuda- 
tion the  point  should  be  directed  downward  and  inward  so  that 
it  emerges  at  the  mid-line  of  the  sulcus  considerably  below  the 
point  of  insertion  in  the  mucosa;  it  is  reinserted  and  emerges  op- 
posite the  point  of  first  insertion.  Care  should  be  taken  to  cany 
the  needle  point  deep  into  the  tissues  laterally,  by  a  turn  of  the 
wrist  so  as  to  catch  the  fibers  of  the  torn  and  retracted  levator 


Fig.  108. — The  Emmet  operation:  k,  ihc 
a  back-handed  stroke  on  ihe  right  side  whiih 
transversus  pennci  muscle;  I,  by  forcililc  trui 
wound  ihe  needle  catches  more  firmly  the  rclrai 
muscles  and  the  stitch  is  continued  in  llic  usua 


of  the  crown  stitches  by 
a  the  retracted  end  of  the 
m  the  edges  uf  (he  vulvar 
ids  of  Ihe  transvctsus  perinei 
KT  from  rii-ht  to  left. 


ani  muscle.  Three  to  five  sutures  are  usually  required  in  each 
sulcus,  .\ftcr  their  insertion  the  "crown  stitch "  is  placed  with  a 
large  curved  needle  by  transfixing  the  raw  surface  of  the  perineum 
proper  on  one  side,  about  a  quarter  of  an  inch  below  the  labial 
forceps,  the  denuded  crest  of  the  rectwcle  just  under  the  guide 
stitch  and  the  opposite  side  of  the  denuded  perineum.  If  there 
has  been  a  tear  of  the  perineal  center,  the  rest  of  the  perineum 
below  the  crown  stitch  is  united  by  interrupted  sutures  inserted 

'  The  author  has  tried  catRut  in  |H'rincal  operations  over  periods  of  several 
years, — tts  inlerrupted  sutures,  as  a  tier  suture  and  combined  with  silkworm  sutures, 
— but  has  not  been  satisfied  with  the  ultimate  results. 
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with  a  large  curved  needle.  Care  must  be  taken  to  catch  the 
ends  of  the  transversus  perinei  muscle — an  important  but  a  fre- 
quently neglected  structure  in  the  pelvic  floor.  After  all  the  per- 
ineal sutures  are  knotted,  the  raw  surfaces  just  above  the  crown 
suture  are  joined,  thus  forming  a  posterior  commissure,  a  fossa 
navicularis,  and  approximating  the  labia.  By  this  modification, 
the  gaping  vulva,  which  is  the  reproach  and  only  disadvantage 
of  an  Emmet  operation,  is  avoided.  The  Hegar  operation 
is  performed  as  follows:  The  labia  are  pulled  apart  as  in 
Emmet's  operation  by  AUis's  forceps;  a  guide  suture  is  placed 
as  high  in  the  middle  line  of  the  posterior  vaginal  wall  as 
the  denudation  is  to  be  carried,  sometimes  just  below  the  cerv-ix. 
As  the  forceps  are  pulled  apart  and  the  suture  is  lifted  upward,  a 
triangular  space  is  displayed,  which  is  marked  out  by  a  knife. 
The  flap  is  dissected  off  with  scissors.  The  denuded  surfaces 
are  united  by  interrupted  vaginal  sutures  inserted  with  a  large 
cur\-ed  needle.  The  first  two  or  three  upper  sutures  may  be  of 
catgut  because  there  is  no  tension  on  them.  The  lower  sutures 
should  be  of  silkworm-gut.  More  perineal  sutures  are  required 
in  the  Hegar  than  in  the  Emmet  operation. 

The  two  most  important  displacements  oj  the  vagina^  rectocele 
and  cystocele,  have  been  described.  A  complete  inversion  of  the 
vagina  usually  accompanies  a  prolapse  of  the  uterus  or  the  de- 
scent of  the  cervix  by  supravaginal  elongation.  It  will  be  con- 
sidered, therefore,  in  connection  with  these  displacements  of  the 
uterus.  In  one  case  of  the  author's  there  was  a  complete  inversion 
of  the  vagina  after  a  panhysterectomy  in  an  old  woman  who  had 
before  operation  a  remarkable  elongation  of  the  supravaginal 
portion  of  the  cervix.  It  was  permanently  cured  by  a  Hegar 
posterior  colporrhaphy  and  an  extensive  anterior  colporrhaphy 
with  tier  sutures,  reducing  the  vagina  to  an  extremely  narrow 
canal.  A  complete  excision  of  the  inverted  vagina  in  such  a 
case,  with  entire  closure  of  the  canal  above  the  urethral  orifice, 
would  perhaps  have  been  the  surer  method,  and  would  be  the 
author's  choice  in  another  case. 

New-growths  of  the  Vagina. — Cysts  are  not  uncommon. 
They  are  usually  small,  though  they  have  reached  the  size  of  a 
fetal  head.  They  are  commonly  single  and  are  unilocular,  but 
multiple  cysts  are  reported,  and  septa  or  the  remains  of  septa 
have  been  observed  in  their  interior.  The  tumors  are  as  a  rule 
sessile,  but  if  they  attain  a  considerable  size  and  grow  toward  the 
vulvar  orifice  from  which  they  project  they  may  be  pedunculated. 
The  vaginal  mucous  membrane  over  them  is  normal  and  mov- 
able, but  may  become  atrophic  from  pressure.  The  rate  of 
growth  in  a  vaginal  cyst  is  ver)'  slow;  after  reaching  a  moderate 


Fir.  JI4-— Vaginal  cyst. 
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size  it  is  apt  to  remain  stationary.  Its  origin  is  often  inexplicable, 
but  it  may  be  traced  to  glandular  structures  abnormally  present 
in  the  vaginal  mucous  membrane  from  embryonal  existence;  to 
an  accumulation  of  fluid  in  Gartner's  ducts,  in  the  lateral  vaults 
of  the  vagina ;  to  parovarian  cysts  growing  downward  and  inward 
toward  the  base  of  the  broad  ligament;  to  epithelial  structures 
implanted  in  the  vaginal  wall  by  traumatism  in  childbirth  or 
by  an  operation;  to  a  unilateral  development  of  the  vagina  from 
one  Miiller's  duct  while  the  other  one  produces  a  blind  tube  of 
narrow  caliber  alongside  of  it;  to  distended  periurethral  glands 
and  to  an  encysted  interstitial  hemorrhage.  The  cyst  may 
be  a  dermoid,  which  is  occasionally  found  between  the  rectum 
and  vagina,  or  a  lymph-cyst,  which  occurs  anywhere  under  mu- 
cous or  cutaneous  surfaces.  The  investing  membrane  of  a  vagi- 
nal cyst  is  fibrous  in  character,  often  containing  unstriped  muscle- 
fibers.  The  interior  of  the  cyst  is  lined  with  epithelium  of  various 
kinds, — squamous,  cuboidal,  and  columnar, — the  three  types 
being  observed  sometimes  in  a  single  tumor.  Ordinarily  the 
cyst  causes  no  symptoms,  unless  its  size  is  greater  than  common, 
when  it  may  produce  irritation  of  the  vagina,  leukorrhea,  a  sense 
of  weight  and  bearing  down,  dysuria,  and  dyspareunia. 

The  treatment  of  a  vaginal  cyst  is  its  evacuation  and  its 
enucleation,  if  possible.  In  order  to  facilitate  the  latter  pro- 
cedure, it  has  been  suggested  to  fill  the  evacuated  tumor  with 
melted  paraffin  (Pozzi),  which  is  solidified  by  the  application  of 
ice.  Schroeder  proposed  the  removal  of  as  much  of  the  tumor 
as  could  easily  be  cut  away,  and  the  junction  of  the  lining  mem- 
brane of  the  remainder  of  the  cyst  with  the  vaginal  mucous 
membrane,  the  former  being  exfoliated  and  replaced  by  vaginal 
epithelium  or  converted  eventually  into  normal  vaginal  mucous 
membrane.  If  the  tumor  is  enucleated  easilv  and  its  bed  is 
shallow,  the  vaginal  mucous  membrane  is  united  over  it  by 
sutures  after  whatever  hemostasis  is  required.  If  the  cavity  left 
by  the  tumor  is  of  considerable  depth,  it  should  be  packed  with 
gauze  until  it  is  obliterated  by  granulation. 

Fibromata  of  the  vagina  are  rare.*  They  are  usually  of  small 
size  and  situated  on  the  anterior  vaginal  wall.  In  the  poste- 
rior vaginal  vault  the  tumor  may  be  an  adenomyoma,  derived 
from  a  Wolffian  body.  Their  rate  of  growth  is  very  slow,  and 
after  reaching  a  moderate  size  they  remain  stationary.  A  fibroid 
of  the  vagina,  however,  weighing  two  pounds  has  been  reported. 
They  are  sessile  in  form,  as  a  rule.  Histologically  they  are 
like  fibroids  of  the  uterus,  but  contain  less  muscular  tissue. 

*  Smith  reported  to  the  Chicago  Gynecological  Society,  November,  1901,  100 
cases  from  literature  and  i  of  his  own  ("Amcr.  Jour.  Obstet.,"  Feb.,  1902). 
Potel  collected  160  cases  ("Rev.  de  Gyn.  et  de  Chir.  Abd.,**  May-June,  1903). 
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They  may  give  rise  to  no  sjinptoms  at  all  if  moderate  in 
size,  but  had  best  be  removed  on  account  of  the  bare  possibility 
of  malignant  degeneration.     The  enucleation  of  the  tumor  pre- 


Fif(.  »:6. — Filimiil  [nilypfrom  vapi 
luc;  V,  bluud-vcsac'l;  J.  area  of  inilamni: 
and  J.  C.  Hiral). 

sents  no  difficulties,  and  its  rcmo^-al  is  all  the  easier  if,  as  occa- 
sionally happens,  it  is  pedunculated  Ifibroici  polyj)  <)f  the  vagina), 
the  pedicle  being  transfixed  and  hgated  with  calgut  and  the 
polyp  then  cut  away. 
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Sarcoma  of  (he  vagina  is  rare.  It  occurs  at  any  age,  but  is 
usually  found  in  women  under  forty.  It  has  appeared  in  early 
infancy  and  childhood  and  may  be  congenital.  In  children  the 
tumor  springs  from  the  anterior  vaginal  wall,  is  bright  or  dark  red 
in  color,  and  polypoid  in  form.  There  may  be  a  hydatid  form 
in  the  vaginal  sarcomata  of  children,  as  in  the  grape-like  sarcoma 
of  the  cervix.  The  bladder  is  soon  involved,  and  secondary 
symptoms  due  to  infection  and  pressure  upon  the  urinary- 
tract  appear.  In  adults  the  tumor  is  rounded  in  form,  with 
a  broad  base.  It  is  usually  found  upon  the  anterior  vaginal 
wall  and  at  its  lower  third.  The  mucous  membrane  over  the 
tumor  is  preserved  until  comparatively  late  in  the  history  of  the 


growth,  when  ulceration  occurs.  Occasionally  there  is  a  diffuse 
sarcomatous  infiltration  of  the  submucous  connective  tissue  in- 
stead of  a  circumscribed  tumor.  The  urinary  tract  is  apt  to  be 
invaded,  metastases  to  distant  organs  are  the  rule,  and  recurrence 
of  the  tumor  if  it  is  extirpated  is  almost  invariable.' 

Carcinoma  of  the  vagina  is  usually  an  extension  of  the  same 
disease  from  the  cervix  uteri.  It  occurs  also  as  a  metastasis  from 
theovarj-  and  as  an  implantation  metastasis  from  the  corpus  uteri. 
The  author  has  seen  a  carcinomatous  tumor  projecting  from  the 

'  Roger  Williams  has  collecicd  40  cases  ("Jour,  of  Obslel.  and  Gyn.  Britisli 
Empire,"  IQ02,  [).  400),  bul  some  of  these  cases  were  chorio-epilheliomata.  JcllttI 
and  Earl  have  collected  31)  cases  of  primary  sarcoma  of  the  vagina,  l«o  of  which 
were  of  (he  diffuse  infiltrating  tyjie  (Ibid.,  1904,  p.  330). 
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posterior  vaginal  wall  that  originated  in  a  malignant  tubular 
adenoma  of  the  rectal  mucous  membrane  growing  forward  toward 
and  into  the  vagina  and  scarcely  encroaching  upon  the  rectum  at 
all.  Primary  carcinoma  of  the  vagina  is  rare.*  It  is  almost 
always  an  epithelioma.  Its  favorite  seat  is  the  posterior  vaginal 
vault.  The  etiolog)'  is  obscure.  The  irritation  from  the  pro- 
longed use  of  a  pessarv'  may  be  accountable  for  it.  Xeugebauer 
has  collected  eight  such  cases.  The  time  the  pessar\'  was  carried 
varied  from  one  and  a  quarter  to  forty  years.^  The  growth  pro- 
jects as  an  excrescence  from  the  vaginal  mucous  membrane  with 
an  ulcerated  surface,  surrounded  by  an  infiltrated  area  in  which 
secondary'  nodules  soon  appear.  Carcinomatous  infiltration  of 
the  vaginal  mucous  membrane  may  be  seen  occasionally  encircling 
the  canal  in  the  form  of  a  ring. 

It  may  require  a  microscopical  examination  to  differentiate 
sarcoma  from  a  fibroma  and  carcinoma  from  tuberculosis,  condy- 
lomata and  syphilis. 

The  treatment  of  sarcoma  and  carcinoma  of  the  vagina  is  pal- 
liative and  radical.  The  former  is  the  only  justifiable  treatment 
if  the  growth  is  secondar)-  or  metastatic,  if  it  is  too  extensive  for 
complete  removal,  or  has  already  produced  metastases  elsewhere. 
The  .r-ray  should  first  be  tried.  If  it  fail,  treatment  has  for  its 
object  a  euthanasia.  The  patient  is  made  much  less  offensive 
to  herself  and  to  others  by  deodorant  douches,  and  the  free 
use  of  mor|)hia  in  increasing  doses  dulls  the  pain.  The  radical 
treatment  involves  the  complete  extirpation  of  the  growth  by 
the  excision  of  its  base  and  of  considerable  healthv  tissue 
beneath  and  around  it.  The  therm ocauterv*  knife  should  be 
extensively  employed  to  prevent  implantation  metastasis  and 
to  destroy  outlying  nests  of  carcinomatous  cells.  The  com- 
plete extiqmtion  of  the  vagina  has  been  proposed  for  malig- 
nant disease  and  tuberculosis  of  its  walls.  In  the  hands  of 
some  German  surgeons  the  operation  has  proved  successful 
and  not  especially  difl'icult.  A  circular  incision  is  made  around 
the  base  of  the  hymen  and  the  vagina  is  stripped  loose  from 
its  attachments  bv  a  blunt  and  almost  bloodless  dissection  to 
the  uterus,  which  must  Ix'  removed  hy  a  vaginal  hysterectomy. 
The  vaginal  canal  is  obliterated  by  the  agglutination  of  raw 
and  granulated  surfaces.     It  was  found  necessary  in  a  few  cases 

*  One  hunrlr('(i  and  fifty-fivc  casrs  havt*  hvvn  <  (illn  ted  ("  Jahrcslu'richt  ii.  d. 
Fortschr.  a.  <i.  (lihict  d.  (id),  u.  (iyn.,"  veil,  xv;  also  R.  William^,  "  N.  V.  Med. 
Record,"  No.  30,  H)02).  Ainann  ("Monatsx  hr.  f.  (iih.  u.  (iyn.,"  Hd.  .\i.\,  l\.  6) 
reports  one  and  llu*  author  lias  opcrateci  on  a  (a.sr  involving  the  ]><)>terior  vaginal 
wall  and  ne<rssitatinK  the  removal  of  the  lower  reituni. 

'  **  Beilraj;  /ur  .\etiologie  <les  Carcinoma  Vagin:e,"  Maly,  '*Cenlran)l.  f.  Gyn.," 
No.  27,  1903. 
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to  incise  the  perineum  to  and  around  the  anus  in  order  to  obtain 
room  for  the  excision  of  extensively  infiltrated  vaginal  walls  and 
for  the  vaginal  hysterectomy.  The  control  of  the  hemorrhage 
from  the  hemorrhoidal  vessels  proved  very  difficult.  In  a  case  of 
the  author's  it  was  necessary  to  resect  the  lower  rectum  as  well  as 
to  remove  the  vagina. 

Pointed  Condylomata  of  the  vagina  are  rare.  Single  spurs 
springing  from  the  vaginal  mucous  membrane  associated  with 
masses  of  venereal  warts  on  the  vulva  are  common,  but  the  author 
has  only  seen  a  single  case  in  which  there  was  a  large  mass  of 
venereal  warts  growing  from  the  vaginal  vaults  and  the  cervix. 
The  appearance  is  quite  distinctive  and  differs  from  that  of  a 
cauliflower  epithelioma  enough  to  make  a  differential  diagnosis 


Fig.   3iS. — Primary  carcinoma  nf  vagina. 


on  sight  possible.  The  color  is  a  light  pink,  contrasting  with  the 
deep  red,  ulcerated  appearance  of  an  epithelioma.  There  is  no 
ulceration  of  the  condylomata.  The  epithelium  covering  the 
papillomatous  growth  is  normal.  The  mucous  membrane  aroun<: 
the  pedicles  is  normal.  There  is  no  infiUration.  The  mic 
scopical  examination  makes  the  differential  diagnosis  conclusive 

The  treatment  of  condylomata  in  the  vagina  is  their  excision 
It  is  necessary  to  transfix  the  healthy  mucous  membrane  around 
their  bases  with  a  needle  and  catgut  and  to  tie  the  pedicle  ol 
healthy  mucous  membrane  made  by  pulling  upon  (he  growth. 
Without  this  precaution  there  is  profuse  hemorrhage. 

Foreign  Bodies  in  the  Vagina. — A  long  and  varied  catalogue 
of  foreign  bodies  found  in  the  vagina  could  be  prepared  from  the 
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Fig.  Iiq.— Masses  of  poinlpfi  condylomala  rcmuvcd  from  ihe  vaginal  vaulls  and  the 


Fig.  120. — Micro3co])ical  srition  of 
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reported  cases.*  Needles,  hairpins,  spools,  spoons,  pine  cones, 
pipe  bowls,  and  pieces  of  wood  are  a  few  examples.  A  pin  has 
been  removed  from  the  vaginal  wall  that  had  been  swallowed 
seven  months  before  (Hammond).  A  croquet  ball  was  removed 
from  the  vagina  thirty  years  after  its  insertion  by  the  patient  to 
support  a  prolapsed  uterus  (Orloff).  In  a  patient  of  the  author's 
an  apple  was  kept  in  the  vagina  to  support  a  prolapsed  uterus. 
In  an  insane  patient  in  the  Philadelphia  Hospital  a  medicine  cup 
was  found  in  the  vagina.  In  a  dispensary-  patient  of  the  Howard 
Hospital  a  piece  of  glass  was  found  embedded  in  the  vaginal  wall 
under  the  mucous  membrane.  It  had  been  there  for  several  vears, 
since  a  vaginal  douche  administered  in  Italy  during  w^hich  the 
glass  nozzle  of  the  syringe  w^as  broken.  The  commonest  foreign 
body  in  the  vagina  is  a  neglected  pessar}\  The  author  was 
asked  to  see  a  woman  sixty  years  of  age  with  a  foul-smelling, 
bloody  discharge,  naturally  suggesting  cancer.  A  pcssar}'  was 
found  in  the  vagina,  much  to  the  patient's  surprise.  She  could  not 
remember  when  it  had  been  inserted,  but  was  certain  it  was  more 
than  twenty  years  before.  The  removal  of  the  pessar)'  and  a  daily 
douche  for  a  week  or  two  cured  the  vaginal  ulceration. 

The  most  dangerous  form  of  pessar}'  to  leave  in  the  vagina  a 
long  time  without  removal  is  the  ring  pessar}'  of  some  hard  mate- 
rial, such  as  hard  rubber.  It  is  very  likely  to  ulcerate  into  the 
bladder  and  to  embed  itself  deeply  in  the  vaginal  vault.  In  a 
patient  in  the  Philadelphia  Hospital  there  was  an  opening  in  the 
bladder  into  which  three  fingers  could  be  placed  and  the  ring 
pessar)'  of  hard  rubber  was  so  deeply  embedded  and  overgrown 
by  exuberant  granulation  tissue  that  it  could  only  be  removed 
by  clipping  off  with  bone  forceps  the  segment  exposed  in  the 
vesicovaginal  fistula.  Pulling  on  a  free  end  after  removing  about 
an  inch,  and  rotating  the  pessar)',  another  segment  was  exposed 
and  cut  off,  and  thus  the  whole  instrument  w^as  eventually  re- 
moved in  three  or  four  fragments. 

After  the  removal  of  the  foreign  body  it  may  be  necessar)-  to 
treat  extensive  ulceration,  fistula?  into  the  bladder  and  rectum, 
and  general  sepsis.  Fatal  results  are  recorded  from  peritonitis, 
general  sepsis,  and  obstruction  of  the  bowel. 

Fecal  Fistulas  in  the  Vagina. — The  commonest  fecal  fistula 
in  the  vagina  is  a  rectovaginal  fistula  the  result  of  an  imperfectly 
healed  complete  tear  of  the  perineum.  Occasionally  the  recto- 
vaginal septum  is  perforated  in  labor  without  injury  to  the  peri- 
neum. A  fetal  extremity  has  prolapsed  through  the  anus  before 
the  birth  of  the  child.  Ulcerative  processes  and  infection  in  the 
puerperium  with  suppuration  of  the  rectovaginal  septum  have 

*  Neugebauer,  "Archiv  f.  Gyn.,"  Bd.  xliii. 
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resulted  in  the  formation  of  a  rectovaginal  fistula.  The  same 
result  has  followed  the  ulceration  associated  with  adynamic  and 
infectious  fevers. 

Other  causes  of  a  fecal  fistula  in  the  vagina  are  perforation 
of  the  posterior  vaginal  wall  and  the  bowel  by  instruments  used 
in  labor  or  to  induce  abortion;  falls  upon  some  object,  Hke  a  broom 
handle  or  the  small  bough  of  a  tree,  which  enters  the  vagina; 
abscesses  in  the  tube  or  in  Douglas's  pouch  which  open  into 
the  vagina  and  into  the  bowel;  prolapse  of  a  coil  of  intestine 
through  a  laceration  of  the  vaginal  vault  in  labor,  its  incarcera- 
tion, and  gangrene ;  tight  packing  of  the  pelvis  with  gauze,  or  the 
use  of  a  drainage-tube  after  an  operation  for  pelvic  inflammation 
and  suppuration,  which  causes  ulceration  of  a  bowel-wall  already 
diseased;  and  wounds  of  the  bowel  in  vaginal  operations  for 
hysterectomy,  the  removal  of  the  uterine  appendages,  and  the 
evacuation  of  pelvic  abscesses.  The  ulceration  of  tcrtiarv'  syph- 
ilis, tuberculosis  and  cancer,  and  that  caused  by  the  prolonged 
retention  of  a  foreign  body,  is  a  cause  of  fecal  fistula  in  the 
vagina. 

The  symptom  of  a  fecal  fistula  in  the  vagina  is  the  involun- 
tary' escape  of  gas  and  feces  from  the  vulva.  On  inspection  a 
small  projection  of  granulation  tissue  is  observed  a  short  distance 
within  the  vaginal  entrance,  usually  to  one  side  of  the  median 
line,  often  edematous  and  covered  with  a  ])urulent  discharge. 
Bubbles  of  gas  may  form  over  the  vaginal  orifice  of  the  fistula 
during  the  examination.  There  is  usually  a  brawny  infihration 
along  the  fistulous  tract.  By  passing  a  surgeon's  ])robe  into  the 
fistula  from  the  vagina  and  inserting  a  forefinger  into  the  rectum 
the  communication  between  the  two  canals  is  readily  demonstrated. 
If  the  fistula  is  a  large  one,  it  may  l)e  possible  to  see  the  rectal 
mucous  membrane  through  it,  and  to  observe  fecal  masses  of  con- 
siderable size  i)assing  into  the  vagina.  The  finger  inserted  into 
the  rectum  may  be  passed  into  the  vagina  or  may  be  seen  in  the 
rectum  from  the  vagina. 

If  the  fecal  fistula  has  another  origin  than  an  imperfectly 
healed  perineal  laceration  in  lalx)r,  it  may  be  situated  in  the 
vaginal  vaults,  almost  always  in  the  ])osterior,  although  two 
cases  are  recorded  in  the  anterior  vault.  It  is  important  to  de- 
termine whether  the  communication  is  between  the  vagina  and 
rectum  or  between  the  vagina  and  the  small  intestine.  This  is 
done  by  probing  the  fistula  and  inserting  a  forefinger  in  the 
rectum  as  high  as  possible,  by  the  use  of  the  proct()scoi)e,  which 
enables  one  to  see  the  point  of  the  probe  emerging  into  the 
bowel  anywhere  below  the  sigmoid  flexure,  or  by  noting  the 
character  of  the  feces  discharged.     It  is  also  important  to  note 
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whether  all  the  feces  pass  from  the  fistula  (anus  praeternaturalis 
vaginalis)  or  whether  a  part  is  discharged  by  the  anus. 

The  treatment  of  a  fecal  fistula  in  the  vagina  differs  with  its 
situation  and  cause.  A  persistent  rectovaginal  fistula;  the  result 
of  an  imperfectly  healed  or  badly  repaired  perineal  tear,  is  easily 
cured.  A  grooved  director  is  passed  from  the  vagina  into  the 
bowel  and  out  through  the  anus;  the  perineum  is  divided  with  a 
knife  or  scissors,  the  fistulous  tract  is  scraped  with  a  sharp  curet, 
or  denuded  with  scissors  of  all  granulation  tissue,  and  the  wound 
is  united  as  in  the  secondary  operation  for  a  sphincter  tear  which 
has  been  unsuccessfully  repaired  (p.  i88). 

A  fistula  in  the  vault  of  the  vagina  is  more  difficult  to  deal 
with.  Time  should  be  allowed  for  its  spontaneous  closure,  which 
occurs  quite  often.  Meanw^hile  frequent  douching  of  the  vagina 
is  required.  If  a  persistent  fistula  communicates  with  the  rec- 
tum, the  fistulous  tract  may  be  dissected  out  and  the  hole  in  the 
bowel  sutured  after  its  edges  are  freshened.  The  vaginal  wound 
is  partly  closed  by  sutures  and  is  drained  by  a  narrow  strip  of 
gauze.  Even  if  the  sutures  in  the  bowel  give  way  the  fistula 
will  probably  be  diminished  in  size,  may  close  spontaneously,  or 
at  any  rate  is  more  easily  obliterated  by  a  second  operation  than 
by  the  first.  If  the  plastic  operations  prove  a  failure,  the  pro- 
posal of  P.  Segond  may  be  adopted.  A  transverse  incision  is 
made  in  the  posterior  vaginal  wall  above  the  sphincter;  the  rectum 
is  cut  across  and  cxsccted  up  to  the  fistula.  The  rectum  above 
this  point  is  brought  down  and  sutured  to  the  remnant  of  the 
bowel  just  above  the  sphincter.  Segond  secured  a  successful  re- 
sult by  this  method.*  Another  method  proposed  by  Legueu^ 
has  also  proved  successful:  A  transverse  incision  is  made  in 
the  perineum.  The  vagina  is  separated  from  the  rectum  to  a 
point  above  the  fistula;  the  opening  in  the  bowel  is  closed  by 
catgut.  The  field  of  operation  is  made  more  accessible  by 
splitting  the  posterior  vaginal  wall  in  the  middle  line.  If  the 
fistula  communicates  with  the  small  bowel,  a  plastic  operation 
as  described  for  a  rectal  fistula  may  be  attempted.  If  it  fail,  a 
resection  and  anastomosis  of  the  gut  may  be  tried  by  the  vaginal 
or  abdominal  route,  but  the  operation  presents  formidable  diffi- 
culties on  account  of  the  extensive  adhesions  and  distorted  re- 
lations of  the  intestinal  coils.  If  the  fistula  is  large  and  there 
is  a  vaginal  anus  by  which  all  the  feces  escape,  an  attempt 
at  closure  may  result  in  obstruction.  Before  resorting  to  opera- 
tion plenty  of  time  should  be  allowed  for  a  spontaneous  closure, 
which  is  not  unlikelv  to  occur. 

*  "  Ann.  de  Gyn.  et  d'Obstet.,"  vol.  xliv,  p.  i. 

*  "  Bull,  et  M^m.  de  la  Soc.  de  Chir.,"  July,  1903. 
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The  fecal  fistulae  in  the  vagina,  the  result  of  the  so-called 
rodent  ulcer,  tertiary  syphilis,  tuberculosis,  and  cancer,  are 
usually  incurable.  An  attempt  to  close  them  by  an  operation 
leaves  a  larger  opening  than  before. 

Vaginismus. — By  vaginismus  is  meant  a  spasmodic  contrac- 
tion of  the  bulbocavemosus  and  of  the  levator  ani  muscles,  pre- 
venting coitus  or  making  impossible  the  insertion  of  the  tip  of  the 
forefinger  in  an  attempted  examination.  The  condition  is  usually 
not  detected  until  after  marriage,  when  coitus  is  found  to  be 
impossible.  A  feeling  of  delicacy  prevents  the  woman  from 
seeking  medical  advice,  so  that  as  a  rule  months  or  years  elapse 
after  the  first  futile  attempt  at  intercourse  before  the  physician  has 
an  opportunity  to  examine  the  patient.^ 

In  the  examination  of  some  cases  no  evidence  of  spasm  in  the 
constrictor  muscles  of  the  vagina  appears.  One  or  two  fingers 
are  easily  inserted  in  the  vagina,  and  a  bivalve  speculum  may  be 
opened  its  full  width.  It  is  only  the  nervous  excitation  of  the 
attempted  intercourse  that  excites  the  spasm.  In  other  cases  it 
is  impossible  to  touch  the  external  genitalia  without  producing  the 
most  violent  contraction,  the  most  marked  evidences  of  acute  pain 
and  nervous  excitement.  The  buttocks  are  lifted  off  the  examin- 
ing table,  the  thighs  are  forcibly  approximated,  and  the  patient  re- 
sists the  attempted  examination  violently.  If  an  examination  is 
made  in  the  first  few  months  after  marriage,  the  results  of  futile 
attempts  at  intercourse  are  seen  in  abrasions  of  the  inner  surfaces 
of  the  labia  and  on  the  free  edges  of  the  hymen,  the  latter  being 
the  seat  often  of  exuberant  granulations  that  bleed  easily  on  the 
least  touch.  Ordinarily  there  is  no  disease  of  the  genitalia;  the 
affection  is  a  distinct  neurosis.  It  is  therefore  most  commonly 
seen  in  neurasthenic  and  hysterical  suDJects.  But  any  of  the 
painful  or  irritating  affections  of  the  vulva  may  have  vaginismus 
as  a  secondary'  result,  such  as  vulvitis,  kraurosis  and  pruritus 
vulvae,  or  urethral  caruncle.  An  inflammator\'  disease  of  the 
uterine  appendages  may  make  coitus  so  painful  that  a  dread  of  it 
excites  a  spasm  of  the  muscles.  Vaginismus,  therefore,  may  de- 
velop in  women  who  have  been  married  for  years  and  have  borne 
children. 

Before  attempting  to  treat  vaginismus,  a  careful  examination 
of  the  genitalia  must  be  made;  if  necessar}-,  under  anesthesia. 
If  it  depends  upon  some  source  of  local  irritation,  its  cure  is 
hopeless  unless  the  cause  is  removed.  Vulvitis,  pruritus,  krau- 
rosis, a  caruncle,  each  demands  its  appropriate  treatment.  Around 
the  introitus  may  occasionally  be  found  sensitive  papillae  (neu- 

*  In  one  of  the  author's  patients  the  condition  had  persisted  eighteen  months; 
in  another,  eight  years;    and  in  another,  twelve  years. 
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romata)  which  should  be  destroyed  with  the  elcctrocautcr)'  point. 
Inflammalory  diseases  of  the  uterine  appendages  may  require  sur- 
gical intervenlion  or  local  applications.  Ordinarily,  however,  no 
local  cause  is  discoverable  and  the  treatment  is  directed  toward 
overcoming  the  spasmodic  contraction  of  the  muscles  around  the 


vulvar  and  vaginal  orifices.  If  there  are  painful  abrasions  the 
result  of  unsuccessful  attempts  at  intercourse,  the  treatment  of 
the  vaginismus  must  be  iH)siponed  until  they  arc  healed,  for  if 
the  physician  inflicts  pain  upon  the  ]>atient  she  rarely  has  the 
resolution  to  persist  in  an  effort  to  be  cured.     The  first  requisite 
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for  success  is  to  impress  the  patient  with  the  belief  that  a  bougie 
can  be  inserted  in  the  vagina  without  pain.  A  pledget  of  cotton 
soaked  in  a  4  per  cent,  solution  of  cocain  is  gently  placed  in  the 
vulvar  orifice  and  allowed  to  remain  five  minutes.  Then  a 
Hegar  bougie  of  small  size,  no  larger  than  one's  forefinger, 
warmed  and  well  oiled,  is  cautiously  and  slowly  passed  into  the 
vagina.  Nothing  more  should  be  attempted  on  the  first  visit. 
Two  days  later,  with  the  same  precautions,  a  larger  instrument 
is  passed,  and  so  on  until  the  patient's  confidence  is  gained  and 
she  is  convinced  that  the  insertion  of  the  instrument  is  not  diffi- 
cult. She  is  then  provided  with  a  set  of  graduated  bougies  up  to 
an  inch  and  a  half  in  diameter,^  with  instructions  to  use  them 
herself  daily,  progressing  as  fast  as  possible  in  the  use  of  larger 
sizes  without  inflicting  pain  upon  herself,  and  allowing  the  instru- 
ment to  remain  in  the  vagina  for  an  hour  at  a  time  while  she 
rests  in  bed.  The  author  keeps  a  set  of  these  bougies  to  lend 
to  patients  with  vaginismus.  It  is  a  frequent  experience  to  have 
them  returned  triumphantly  in  about  six  weeks  with  the  state- 
ment that  they  are  no  longer  needed. 

If  the  case  is  of  long  duration  or  is  very  aggravated  in  de- 
gree, nothing  as  a  rule  is  to  be  hoped  from  gradual  dilatation. 
It  is  necessar)^  to  split  the  perineum  half-way  to  the  anus  and  to 
make  two  deep  incisions  in  the  vaginal  sulci,  an  inch  or  more  in 
depth  and  extending  more  than  an  inch  up  the  vaginal  walls, 
imitating  the  sulci  tears  of  a  labor.  A  transverse  row  of  sutures 
is  then  inserted  from  above  downward,  uniting  the  vaginal  mucous 
membrane  to  the  skin  of  the  perineum.  The  result  is  a  gaping 
vulvar  orifice  and  vaginal  inlroitus,  and  an  abrogation  of  the  con- 
tractile power  of  the  bulbocavernosus  and  to  a  lesser  degree  of 
the  levator  ani  muscle.  The  author  has  cured  in  this  way  some 
of  the  worst  cases  of  vaginismus. 

The  statement  is  copied  from  one  book  to  another  that  a 
spasmodic  contraction  of  the  levator  ani  in  coitus  is  responsible 
for  that  awkward  accident,  penis  caplivus,  but  no  authentic  cases 
are  given,  and  the  author  confesses  to  a  skepticism  as  to  its  pos- 
sibility. 

*  Hegar's  glass  bougies  for  dilatation  of  the  cervix  in  pregnancy  and  labor  are 
reasonable  in  price  and  answer  the  purpose. 


PART  V. 
INJURIES  AND  DISEASES  OF  THE  CERVIX. 

The  cervix  uteri,  or  neck  of  the  uterus,  extends  from  the 
level  of  the  internal  to  the  external  os,  or  from  the  inferior  bor- 
der of  the  lower  uterine  segment  to  the  external  os.  One-third 
of  the  cervix,  the  vaginal  portion,  projects  like  a  nipple  into  the 
vaginal  vault.  The  vaginal  portion  of  the  cervix  is  divided  into 
anterior  and  posterior  lips  by  the  external  os,  which  is  usually 
a  transverse  slit  or  oval  opening.  The  posterior  lip  is  the  longer 
of  the  two. 

The  vaginal  portion  of  the  cervix,  or  all  that  portion  of  the 
cervix  below  the  attachment  of  the  vaginal  mucous  membrane,  is 

Core,  mumsum.  Core,  mucosum.  ^^^^^^^ 
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conical  in  shape,  resting  with  the  external  os  against  the  posterior 
wall  of  the  vagina,  which  is  thickened  at  this  point  (cervical 
pillow).     The  anterior  lip  is  supported  by  the  posterior  wall  of 

the  vagina,  and  the  posterior  lip  is  in  immediate  contact  with  the 
mucous  membrane  of  the  posterior  vaginal  vault. 

The  external  os  in  a  nulliparous  woman  is  sometimes  cir- 
cular, but  more  frequently  elliptical,  with  the  long  diameter 
of  the  opening  transversely.  Projecting  from  the  external  os 
there  is  usually  a  plug  of  thick,  tenacious,  clear  mucus,  the 
mucous  plug  of  the  cervix.  All  that  part  of  the  cervix  above 
the  mucous  membrane  of  the  vagina,  to  the  isthmus  uteri,  the 
lower  uterine  segment,  or  the  level  of  the  internal  os,  is  called 
the  supravaginal  portion  of  the  cervix.     It  is  longer  anteriorly 
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than  posteriorly,  and  is  firmly  connected  wilh  the  vaginal  wall  by 
muscular,  elastic,  and  connective  tissue.  Above  the  attachment 
of  the  vagina  anteriorly  the  cervix  is  in  part  attached  to  the 
bladder  and  in  part  is  covered  by  the  peritoneum  lining  the 
vcsico- uterine  pouch,  which  is  rather  loose!)'  bound  to  it  by  con- 
nective and  elastic  tissue.  Posteriorly  the  cervix  above  the 
vaginal  wall  is  covered  by  periloneum,  firmly  attached  to  it. 

In  a  longitudinal  section  the  cervix  is  divided  into  two  parts 
— the  muscular  portion,  or  body,  and  the  canal.  The  former  has 
the  same  unstriped  muscular  fibers  as  the  corpus  uteri,  but  the 
individual  fibers  arc  .smaller,  less  compactly  arranged,  and  there 
is  an  abundance  of  connective  tissue.     There  are  three  layers  of 


Tig.  126. — Transverse  scctton  of  the  cervix  uteri:  a.  Cervical  musrularis;  b, 
right  ureter;  f,  rf.  ulerovaginnl  venous  plexus;  r,  vwicoviiBinal  jilcxus;  /,  orifice  of 
riRht  ureter;  ;,  internal  urethral  orifice;  A,  blikdtlcr-wall:  1.  kit  ureter;  j,  parame- 
trium;  k,  serous  coat;   ',  mucous  coal;   m,  cervical  glands  (Waldeyer). 


muscle-fibers  in  the  cervix — an  outer  and  an  inner  longitudinal 
layer  and  a  median  circular  layer.  The  latter  is  much  the  thick- 
est and  strongest.  The  cervical  canal  is  spindle-shaped,  con- 
tracted above  and  IxjIow  at  the  internal  and  external  os.  The 
former  is  the  narrowest  portion  of  the  uterine  cavity,  the  con- 
traction extending  a  length  of  4  to  5  millimeters.  The  broadest 
part  of  the  cervical  canal  is  its  middle. 

The  mucous  membrane  of  the  cen'ical  canal  is  sharply  differ- 
entiated from  that  of  the  vaginal  portion  below  and  that  of  the 
uterine  cavity  above.  It  is  pale  grayish-red,  soft,  and  from  i  to 
2  millimeters  thick.     There  is  no  submucosa.     The  mucous  mem- 
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brane  rests  directly  upon  the  muscle.     The  dividing  line  between 
the  columnar  epithelium  of  the  canal  and  the  squamous  epithe- 


flg.  128. — Longitudi 


lium  of  the  vaginal  portion  is  normally  the  external  os,  but  the 
former  may  extend  far  out  upon  the  vaginal  portion  (erosion)  and 
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the  latter  may  extend  high  into  the  cervical  canal,  even  into  the 
uterine  cavity. 

The  cihated  epithelial  cells  are  long  and  slender.  The  nuclei 
are  long  and  He  mainly  toward  the  bases  of  the  cells.  The  mu- 
cous membrane  is  thicker  than  that  of  the  uterine  cavity,  more 
sharply  divided  from  the  musculature  under  it,  possessing  more 
connective  tissue  and  fewer  round-cells.  On  the  anterior  and 
posterior  walb  of  the  canal  the  mucous  membrane  is  thrown  into 
transverse  folds  {palmw  plicalte  or  arbor  vita),  making  a  figure 
like  the  ribs  of  a  leaf.  The  glands  of  the  cervical  mucous  mem- 
brane are  tubular,  with  many  lateral  processes  and  projections. 
They  open  in  the  creases  of  ihe  palntic  plicata;,  secreting  the 


Fig.  219. — Longitudinal  scclion  nf  cervix  of  a  multipara,  shon-inR  obi  it  cr.it  ion  of  the 


thick,  tenacious  mucus  whicli  normally  fills  the  cervical  canal 
and  may  project  from  the  e.\lemal  os. 

The  cilia  of  the  cervical  epilhelium  lash  toward  the  external 
OS,  and  those  of  the  glands  from  their  bases  toward  their  orifices. 

Injuries  of  the  cervix  are  possible  as  the  result  of  attempts 
to  induce  abortion,  from  the  use  of  instruments  to  dilate  the 
cervical  canal,  in  consequence  of  the  extraction  of  a  tumor  from 
the  uterine  cavity;  but  the  injuries  of  labor  are  overwhelmingly 
more  numerous  than  any  others.  They  make  take  one  of  three 
forms :  longitudinal  lacerations,  circular  lacerations,  and  abrasions. 

Longitudinal  lacerations  are  usually  bilateral,  more  or  less 
completely  dividing  the  anterior  and  posterior  lips.  From  the 
weight  of  the  uterus  and  the  drag  of  the  vaginal  walls  at  their 
attachments  anteriorly  and  posteriorly,  the  two  lips  of  the  cervix 
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are  pushed  and  pulled  apart  until  eventually  they  diverge  from 
one  another  like  the  ends  of  a  split  stalk  of  celery.  This  con- 
dition is  called  eclrapion  or  eversion. 

Frequently  the  anterior  lip  is  more  everted  than  the  posterior 


because  of  the  direction  of  the  uterine  axis  from  before  backward 
and  from  above  downward,  which  imposes  the  greatest  weight  on 
the  anterior  Up,  and  because  of  the  lower  attachment  of  the 
vaginal  wail  lo  this  lip,  which  pulls  it  forward.  The  resuh  of 
this  asymmetrical  eversion  of  the  lips  b  to  give  a  crcscentic  form 
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to  the  OS  uteri,  with  the  concavity  directed  forward,  and  to  give 
to  the  cervix  and  os  the  shape  of  a  shark's  mouth. 

The  cversion  of  the  hps  exposes  the  deep  red  mucous  mem- 
brane of  the  cervical  canal,  which,  undergoing  hyperplasia  from 
irritation,  may  encroach  upon  the  light  pink  squamous  epithelium 
of  the  vaginal  portion  of  the  cervix,  giving  to  the  latter  a  raw, 


inflamed,  angrj'  appearance.  This  condition  is  called  erosion  0} 
Ike  cervix  (page  228). 

If  the  tear  of  the  cervix  is  unilateral,  the  sound  side  acts  as 
a  splint  and  prevents  ectropion  and  erosion. 

The  laceration  may  divide  the  ce^^■ix  anteriorly  or  posteriorly 
as  well  as  laterally,  thus  having  three  or  more  arms.  Such  a 
tear  is  called  stellate. 
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The  lateral  lacerations  may  extend  into  the  vaginal  vaults 
dividing  the  vaginal  and  the  supravaginal  portions  of  the  ccnix. 
Such  an  injury-  is  complicated  by  cicatrices  fixing  the  cenix 
to  the  vaginal  vaults,  or  by  fibrous  bands  joining  the  cenix  to 
the  vault  of  the  vagina.  All  extensive  injuries  of  the  cenix 
arc  likely  to  be  followed  by  cicatricial  infiltration  which  more  or 
less  completely  displaces  the  normal  myometrium,  replacing  the 
clastic  cervical  muscle  by  scar-tissue  as  dense  and  hard  as  carti- 
lage. The  mucous  membrane  of  the  canal  is  altered  in  lime, 
the  columnar  epithelium  being  replaced  by  squamous  epithelium, 
the  paimfe  plicatfe  being  obliterated  and  the  mouths  of  the  cervi- 
cal glands  obstructed  so  that  the  cervix  is  studded  with  little 
retention  cysts  that  apy>ear  on  the  surface  of  the  vaginal  portion 
as  small  vesicles  discharging,  when  pricked,  the  characteristic 
clear  viscid  mucus  of  the  cen-ix  (glands  or  ovules  of  Nabolh).' 


Fig,  2,17.— Multipli 


In  consequence  of  the  irritation  of  the  cervix  from  cicatricial 
infiltration,  the  obslruction  of  the  glands,  and  possibly  its  fixa- 
tion by  adhesions,  there  is  a  hyperplasia  of  all  the  constituent 
parts, — muscle,  connective  tissue,  and  glands,— causing  a  hyper- 
trophy of  the  vaginal  portion,  which  becomes  heavy  and  large, 
filling  the  vaginal  vault  and  dragging  upon  the  uterus.  In  other 
cases  there  is  a  partial  necrosis  of  the  vaginal  portion,  diminish- 
ing its  projection  into  the  vagina  and  reducing  it  to  a  mass  of 
fibrous  tissue,  covered  with  squamous  epithelium  and  seamed 
with  the  fissures  of  two  or  more  longitudinal  tears. 

The  result  of  a  bilateral  or  stellate  tear,  or  of  extensive  cicatri- 
cial infiltration,  is  a  never-ending  local  irritation  leading  to  chronic 
congestion  not  only  of  the  cervix,  but  of  the  whole  uterus;  to 
cndoccrvicitis  and  to  endometritis;  to  cervical  catarrh  and  a 
consequent  leukorrhca.  There  is  always  danger  of  epithelioma 
'  It  was  believed  in  the  prescienttfic  era  thai  these  cysts  were  ova. 
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from  the  constant  and  long-continued  irritation;  the  vast  ma- 
jority of  these  growths  have  their  origin  in  an  old  injury  of  the 
cervix.  As  a  prophylactic  measure  alone,  therefore,  the  repair 
of  lacerations  of  the  cervix  is  indicated.  Moreover,  the  leukorrhea 
and  the  menorrhagia  of  endocervicilis  and  endometritis  may  only 
be  permanently  cured  by  the  repair  of  cen-ical  injuries.  It  is 
possible,  also,  to  witness  a  varied  train  of  neurasthenic  and  reflex 
symptoms  referable  to  lacerations  of  the  cervix  and  only  dis- 


n!th  vaginal  vaull. 


appearing  after  their  repair;  but  the  influence  of  cer\'ical  injuries 
upon  the  general  health  has  been  much  exaggerated  in  the  past,  and 
the  physician  must  be  on  his  guard  against  attributing  too  much 
importance  to  the  local  lesion  in  a  neurasthenic  individual  with 
impairment  of  the  general  heallh. 

A  circular  laceration  of  the  cenix  results  in  the  detachment 
of  the  vaginal  portion.  There  is  no  likelihood  of  trouble  subse- 
quently, for  the  ultimate  result  is  as  good  as  is  secured  by  a  de- 
liberate amputation. 
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Abrasions  of  the  cervix  are  of  no  moment  unless  they  are 
apposed  to  abraded  surfaces  on  the  vaginal  vaults,  in  which  case 
the  cervix  may  adhere  to  the  vaginal  wall  immediately  or  by  a 
band  of  cicatricial  and  mucous  tissue. 

The  Treatment  of  a  Lacerated  Cervix. — The  immediate  re- 
pair of  lacerations  of  the  cervix  is  possible,  but  not  always  advisable, 
for  several  reasons:  The  stitches  which  are  tight  enough  when 
inserted  hang  loose  in  a  day  or  two  on  account  of  the  reduction 
in  the  size  of  the  cer\ax  by  involution ;  the  bruised  and  edematous 
condition  of  the  cervix  and  the  profuse  flow  of  lochia  over  it  do 
not  conduce  to  primary  union  of  the  wounds;  the  exposure  of 
the  OS  uteri  as  the  cervix  is  pulled  into  view  with  bullet  forceps 
predisposes  to  infection  of  the  uterine  cavity,  and  many  a  case 
of  lacerated  cervix  heals  spontaneously  if  the  woman  is  kept  quiet 
after  labor  and  vaginal  douching  is  avoided.  Intermediate  re- 
pairs of  the  cervix  in  the  early  puerperium  after  five  to  seven  days 
are  always  practicable  and  should  be  the  practice  of  the  specialist 
at  least.  After  the  completion  of  the  puerperium,  if  there  is 
much  erosion,  applications  of  nitrate  of  silver  solution  (gr.  xx 
to  sj)  to  the  cervix  every  other  day  soon  reduce  the  hyperplasia 
of  the  columnar  epithelium  and  restore  a  healthy  appearance.  If 
there  is  considerable  eversion  with  the  likelihood  of  continued 
irritation,  repair  of  the  injur)-  should  be  recommended.  If  the 
patient  is  first  seen  long  after  the  labor  in  which  she  was  injured, 
the  decision  in  regard  to  operation  is  governed  by  a  number  of 
considerations.  A  unilateral  tear  as  a  rule  needs  no  treatment, 
unless  there  is  extensive  cicatrization.  A  stellate  tear  without 
erosion  or  ectropion  does  not  necessarily  demand  operation.  A 
bilateral  tear  with  ectropion,  but  with  no  erosion,  without  evi- 
dences of  extensive  cicatrization,  and  with  no  associated  leukorrhea 
or  metrorrhagia,  is  not  of  itself  an  indicatioti  for  operation.  On 
the  contrary,  if  there  is  erosion  and  ectropion,  with  leukorrhea 
and  menorrhagia;  if  there  is  considerable  hypertrophy,  cicatricial 
infiltration,  or  fixation  of  the  cervix,  an  operation  is  advisable. 

Preparatory^  treatment  is  often  of  advantage  before  the  oi)er- 
ation.  An  application  of  nitrate  of  silver  solution,  pricking  the 
retention  cysts,  and  applying  a  tampon  saturated  with  boro- 
glycerid  every  other  day  for  a  week  or  two,  produce  a  surprising 
improvement  in  the  appearance  of  the  cervix  and  insure  a  greater 
certainty  of  success  for  the  operative  treatment. 

The  operation  selected  for  a  cervical  injur)^  differs  with  the 
character  of  the  tear  and  the  condition  of  the  cervix.  A  simple 
bilateral  laceration  indicates  Emmet's  trachelorrhaphy.  A  stellate 
tear,  great  hypertrophy,  extensive  cicatricial  infiltration,  and 
fixation  of  the  cervix  indicate  an  amputation.     Whenever  one  is 
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in  doubt  as  to  the  suitable  form  of  operation,  it  is  better  to  decide 
on  an  amputation.  The  coaptability  of  the  cervical  hps  is  tested 
by  bringing  them  together  with  tenacula.  A  careful  examination 
of  the  uterine  appendages  should  be  made  before  operating  on  the 
cervix,  for  pelvic  inflammation  tontraindicates  such  an  operation, 


Fig.  IJO- — Displaying  a  laoeralcH  cervix  by  jmlling  il  out  of  the  vulva. 

unless  it  is  immwhately  followed  by  an  alxJominal  section  for  the 
removal  or  other  surgical  treatment  of  chronically  inflamed,  dis- 
tended, or  adherent  tube's  and  ovaries. 

As  in  all  plastic  operations  in  the  pelvis,  bul  most  particularly 
in  those  upon  the  ccn-ix,  a  curettage  of  the  uterine  cavity  should 
precede  the  plastic  operation.     (See  page  700.) 
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Emmet's  operation  for  bilateral  laceration  of  the  cervix  is 
fierformed  by  catching  each  !ip  of  the  cervix  with  a  bullet  forceps 
or  double  tenaculum,  which  pulls  the  cer\'ix  into  view.  A  spec- 
ulum is  not  necessar\'.  An  assistant  holds  the  tenacula  apart, 
thus  separating  the  lips,  and  pulls  them  to  one  side,  exposing  the 
tear  first  to  be  repaired.  The  area  to  be  denuded  is  marked  by  a 
sharp  knife  cutting  rather  deeply,  care  being  taken  to  leave  a 
wide  enough  cervical  canal.     The  mucous  membrane  within  the 


Fig.  140.— Showing  incisions  made  by  a  knife,  markinKoutarea  lobe  denuded; 
the  fla[is  removed  in  one  piece  by  scissore;  lines  defining  area  of  denudation;  and 
sdssors  removing  tissue  in  one  piece. 

incisions  is  seized  with  a  rat-toothed  forceps  and  cut  out,  with 
some  underlying  tissue,  in  one  piece  by  small,  sharp-pointed 
issors  cuH'cd  on  the  flat.  The  long-handled  curved  Emmet 
issors  are  awkward  and  unnecessary.  The  other  side  is  simi- 
larly treated.  At  the  upper  angle  of  the  wound  the  points  of 
the  scissors  cut  quite  deeply  to  remove  the  cicatricial  plug,  on 
which  some  operators  lay  great  stress.  The  denudation  being 
completed,  interrupted  sutures  of  silkworm-gut  are  inserted  and 
gripped  with  a  hemostat.     After  all  the  sutures  are  in  place  they 
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are  shotted  one  side  at  a  time  from  above  downward,  an  assistant 
sponging  the  wound  clean  of  blood  as  each  shot  is  run  home  and 
clamped.  The  sutures  are  cut  off  about  an  inch  from  the  shot 
for  convenience  of  removal. 

There  are  three  methods  of  amputating  the  cervix  to  be  con- 
sidered, the  selection  depending  upon  the  cervical  condition. 

In  the  Simon  operation  the  cervix,  seized  by  the  two  bullet 
forceps,  one  in  each  lip,  is  split  laterally  on  Ijoth  sides  with  straight 


,  one  blade  in  the  cer\'ical  canal,  the  other  upon  the  ex- 
terior of  the  vaginal  portion.  A  wedge-shaped  piece  is  exsected 
from  the  whole  width  of  each  lip  and  a  longitudinal  piece  is  ex- 
sected from  the  inner  edges  of  the  lateral  wounds  on  both  sides. 
Two  sutures  of  silkworm-gut  are  inserted  on  each  side  as  in 
Emmet's  trachelorrhaphy,  and  two  or  more  sutures  are  placed 
in  the  anterior  and  in  Ihe  posterior  lips,  uniting  the  triangular 
wounds  left  by  the  wedge-shaped  exsections.     The  junction  of  the 
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sutures  by  shot  makes  a  conical  cervix  reduced  in  length  and 
breadth  compared  with  its  dimensions  before  the  operation. 
In  the  Hegar  amputation  of  the  cervix  a  circular  incision  is 


Fig.  143,  —First 


for  Hpgar's  ampulalion  of  the  ctirix 


made  at  the  junction  of  the  vaginal  vaults  and  the  vaginal  portion. 
A  cone-shaped  cxscction  of  the  whole  cervix  is  next  made  by 
dissection  with  a  knife.  The  two  bullet  forceps  that  had  been 
used  to  pull  the  cervi.\  down  are  shifted  from  the  piece  removed 
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to  the  anterior  and  jxisterior  walls  of  the  supravaginal  portion  of 
the  cervix,  the  inner  hook  of  each  instrument  transfixing  the 
mucous  membrane  of  the  cervical  canal.  The  sutures,  which 
may  be  of  catgut,  are  inserted  two  on  each  side  of  the  ccr\'ical 
canal,  without  emerging  in  it,  running  from  before  backward, 


Fig,   Z45, — Hyjicrlrophii'd,  elon- 
gated tiTvix  removi'd  by  Hegar's  am- 


Fig.  146.— Hegar's 


,    slitchcs  introduced. 


bringing  together  the  mucous  membrane  of  the  vagina  over  the 
raw  surfaces  of  the  cervix  on  both  sides  of  the  canal,  and  two  or 
three  sutures  each  through  the  posterior  and  anterior  walls  of  the 
cervix,  uniting  the  vaginal  and  the  cervical  mucous  membranes. 
This  modification  of  the  original  Hegar  amputation,  in  which  all 
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the  stitches  emerged  in  the  cervical  canal,  makes  a  much  neater 
coaptation  and  gives  a  more  satisfactoiy  ultimate  result. 

In  Schrocder's  operation  the  cervix  is  split  laterally-  The 
whole  cervical  mucous  membrane  is  excised  with  a  great  part  of 
the  myometrium  under  it.  The  squamous  mucous  membrane  of 
the  vaginal  portion  is  preserved  and  is  turned  into  the  cervical 
canal,  where  it  is  sutured.  The  lateral  wounds  are  united  with 
interrupted  sutures.' 

The  first  form  of  amputation  is  adapted  to  cases  of  hypertro- 
phy of  the  cervix,  more  particularly  in  its  breadth.  It  is  the  best 
operation  in  women  of  child-bearing  age.     The  second  method 


Fig.  347, — Hegar's  amputation;  slitches  tied. 


is  most  suitable  in  cases  of  complex  stellate  tear,  extensive  cica- 
tricial infiltration,  an  unhealthy  condition  of  the  cervical  canal 
extending  a  considerable  distance  upward,  and  to  an  elongated 
cer\-ix.  It  is  the  best  operation  in  women  at  or  past  the  meno- 
pause. Schroeder's  operation  is  intended  to  remove  diseased 
mucosa  from  the  cervical  canal. 

Atrophy  and  superinvolulian  0}  the  cervix  are  associated  with 
the  same  conditions  in  the  uterus.     The  symptoms  are  referable 

'  Poucy's  op<Tali<in  is  designed  to  accomplish  the  same  result  as  Schrocder's,  but 
is  not  so  satisfarlory.  A  longitudinal  incision  is  made  through  the  whole  length  of 
the  mucosa  of  the  cervical  canal.  A  cuff  or  muff  of  mucosa  with  an  underlying  layer 
of  myometrium  is  dissected  out  of  the  cervical  canal;  the  mucous  membrane  of  the 
external  os  is  joined  to  that  of  the  internal  os. 
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Fig.  »48. — Sehrocder's  single-flap  escision  of  the  vaginal  [lortion:  A,  Excision 
made,  suluTx^s  placed  on  anterior  lip  and  tied  on  posterior;  i  and  2,  lateral  sutures. 
B,  Longitudinal  section  through  cervix;  d  e,  transverse  ineisiun;  /r,  longitudinal  in- 
cision joining  the  first  and  severing  the  mucous  membrane  and  part  of  the  muscular 
tissue  from  llie  cervix;  ftf,  course  of  a  suture;  f,  ovula  of  Nabolh.  C,  Longitudinal 
section  after  the  -sutures  are  tied. 


Fig.  ijg. — Suporinvolution  or  atrophy  of  the  ce 
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to  the  latter.  The  only  justification  for  separate  mention  of  these 
conditions  of  the  cervix  is  their  diagnostic  value  in  the  recogni- 
tion of  atrophy  and  superinvolution  of  the  uterus  on  a  specular 
examination.  The  cervix  is  diminished  in  all  directions,  and 
presents  in  miniature  the  varying  conditions  seen  in  the  well- 
developed  or  normally  involuted  vaginal  portion.  That  is,  it 
may  be  conical  in  shape,  may  show  signs  of  the  various  injuries 
to  which  it  is  subject,  or  may  have  the  appearance  represented  in 
figure  249,  due  to  a  superinvolution  of  the  myometrium,  with  a 
lesser  degree  of  atrophy  of  the  cer\'ical  endometrium,  causing  a 
prolapsus  and  protrusion  of  the  latter. 

Cervicitis. — The  squamous  epithelium  of  the  vaginal  portion 
may  be  the  seat  of  inflammations  which  have  the  same  causes, 
present  the  same  appearance,  and  require  the  same  treatment  as 
the  various  kinds  of  vaginitis.  There  is  a  pecuUar  form  of  cervi- 
citis,  however,  which  deserves  a  special  description. 

Erosion  of  the  Cervix. — In  consequence  of  an  irritation  of  the 
vaginal  portion  of  the  cervix  and  of  the  canal,  the  squamous  epi- 
thelium of  the  former  is  converted  into  columnar  epithelium  over 
varying  distances  from  the  external  os,  sometimes  almost  to  the 
vaginal  vaults.^  The  commonest  cause  of  irritation  is  a  lacera- 
tion of  the  cervix;  therefore  erosion  is  most  often  associated 
with  laceration  of  the  cervix.  Another  common  cause,  however, 
is  a  catarrh  of  the  cervix.  A  typical  erosion,  therefore,  may 
be  seen  in  nuUiparous  women,  giving  somewhat  the  appear- 
ance of  laceration  and  ectropion  if  the  erosion  extends  on  the 
anterior  and  posterior  hps  rather  than  laterally.  The  error  has 
been  made  in  such  cases,  of  describing  a  "  congenital  laceration 
of  the  cervix,"  which  is,  of  course,  impossible.  Histologically, 
Ruge  and  Veit  have  demonstrated  that  the  basic  cells  of  the 
squamous  epithelium  on  the  vaginal  portion  are  converted  into 
columnar  epithelium,  the  squamous  cells  above  them  disappear- 
ing. There  is  a  tendency  to  tubular  gland-formation  by  an 
ingrowth  of  these  cells  into  the  myometrium.  Often  there 
is  an  exuberant  growth  outward,  especially  of  the  interglan- 
dular  connective  tissue.  As  one  of  these  two  tendencies  pre- 
dominates, there  is  a  follicular  or  a  papillary  erosion.  As  may 
be  seen  by  this  description,  there  is  no  ulceration  in  an  erosion. 
One  or  two  papillt-e  may  be  deprived  of  their  epithelial  covering, 
and  may  be  covered  by  granulation  cells,  but  there  is  no  ulcera- 
tion in  the  true  sense  of  the  word. 

To  the  sense  of  touch  a  cervix  the  seat  of  erosion  is  often  large 
and  soft  or  it  may  be  infiltrated  with  scar-tissue.     The  region  of 

*  Rugc  and  Veit,  *'Zur  Pathologic  dcr  Vaginalportion,*'  "Zeitschr.  f.  Geburtsh. 
u.  Gyn.,"  Bd.  ii,  i,  415.     See  also  Veit's  "Handbuch,"  vol.  ii,  p.  256. 
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the  OS  has  a  velvety  feel  from  the  thickened  soft  mucous  mem- 
brane, which  bleeds  easily  on  touch.  Seen  through  a  speculum 
the  vaginal  portion  around  the  external  os  is  a  deeper  red  in  color, 
and  the  epithehum  looks  thick  and  rough.  Papillary  outgrowths 
may  be  observed.  There  is  an  increase  of  the  cervical  mucous 
discharge  and  from  the  area  of  erosion  blood  may  ooze  as  a 
result  of  the  digital  examination  or  the  contact  of  the  edge  of 
the  speculum  with  the  cervix. 

The  treatment  of  erosion  is  an  application  of  nitrate  of  silver, 
2O0r6ograins  to  the  ounce,  three  or  four  timesaweek;  the  inser- 
tion of  boroglycerid  tampons,  and  a  daily  douche  of  boracic  acid 


solution.  The  application  of  the  positive  pole  of  a  galvanic  cur- 
rent of  40  milliamptres  by  a  conical  electrode  wrapped  in  cotton 
moistened  with  salt  solution  is  often  the  quickest  and  surest 
means  of  curing  an  erosion,  II  may  be  nccessar)-  to  remove  the 
cause  of  the  ccn-ical  irritation;  therefore  a  curetment  of  the 
uterine  cavity  and  the  operative  treatment  of  lacerations  of  the 
cen'ix  may  be  required. 

Inflammation  of  the  ccn'ical  myometrium  may  be  acute  from 
nfection  of  the  uterus  after  childbirth  or  operations,  in  which  case  it 
s  associated  with  acute  metritis.  More  commonly  the  inflamma- 
;s  a  chronic  interstitial  ccn'icitis,  the  consequence  usually  of  in- 
juries in  childbirth.     The  result  is  a  hypertrophic  cirrhosis  indicat- 


230  Injuries  and  Diseases  of  the  Cervix 

ing  amputation  of  the  cervix.  The  cervical  glands  are  usually 
obstructed  by  the  overgrowth  of  connective  tissue  around  their 
ducts,  and  there  is  a  hypertrophy  from  chronic  congestion,  so 
that  a  chronic  cervicitis  is  both  interstitial  and  glandular  or  fol- 
licular, the  distended  glands  appearing  as  vesicles  under  the 
squamous  epithelium  of  the  vaginal  portion  or  projecting  as 
small  cysts  into  the  cervical  canal. 

An  acute  exacerbation  of  congestion  may  be  combated  and 
the  chronic  condition  may  be  temporarily  improved  by  multi- 
ple punctures  in  the  cervix,  and  a  local  bloodletting;  by  pricking 
the  distended  glands  to  evacuate  them  and  by  glycerin  tampons 
appUed  to  the  cervix  and  allowed  to  remain  for  twelve  to  twenty- 
four  hours  at  a  time.  A  permanent  cure,  however,  is  only  se- 
cured by  amputation  or  by  trachelorrhaphy. 

Endocervicitis  is  most  frequently  the  result  of  lacerations  of 
the  cervix  or  of  gonorrhea.  It  may,  however,  be  due  to  any  of 
the  causes  that  produce  endometritis  (page  383).  In  the  endo- 
cervicitis of  an  injured  cervix  there  is  usually  a  hyperplasia  of 
the  columnar  epithelium,  which  spreads  out  from  the  os  on  the 
vaginal  portion  in  the  so-called  cervical  erosion.  The  cerv^ical 
glands  participate  in  the  congestion,  inflammation  and  hypertro- 
phy of  the  mucous  membrane,  and  excrete  an  abnormal  quantity 
of  characteristic  thick  viscid  mucus  (cer\'ical  leukorrhea).  There 
is  also  an  extensive  round-cell  infiltration  of  the  cer\'ical  endo- 
metrium, and  a  great  enlargement  and  increase  of  the  capillaries. 
The  membrane  is  thick  and  velvety  in  appearance,  and  within 
the  canal  is  roughened,  thrown  into  exaggerated  transverse 
folds,  projecting  into  the  canal  or  perhaps  out  of  the  os  in  poly- 
poid excrescences  which  may  develop  into  mucous  polyps  of 
considerable  size. 

The  cervical  glands  are  a  favorite  lurking-place  for  gono- 
cocci,  from  which  they  are  dislodged  with  the  greatest  difficulty, 
and  where  they  may  lie  dormant  for  a  long  time. 

The  endocervicitis  of  a  chronic  gonorrhea  produces  a  viscid 
mucopurulent  discharge  hanging  out  of  the  external  os  in  a  thick 
rope. 

The  most  satisfactory  treatment  for  endocervicitis  from  an 
injury  is  trachelorrhaphy  or  amputation  of  the  cervix. 

If  an  operation  is  contraindicated  or  impracticable  for  any 
reason,  applications  of  nitrate  of  silver,  60  grains  to  the  ounce,  or 
of  iodin,  to  the  cervical  canal  and  to  the  vaginal  portion,  re- 
duce the  hyperplasia  of  the  columnar  epithelium  and  in  time 
convert  the  columnar  into  squamous  cells.  Painting  the  vaginal 
portion  with  iodin  as  a  counterirritant  and  the  application  of 
glycerin  tampons  hasten  the  cure. 
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The  endocervicitis  of  gonorrhea  is  exceedingly  difficuh  to 
cure.  Applications  of  nitrate  of  silver,  of  chlorid  of  zinc  in 
weak  solutions,  of  50  per  cent,  solutions  of  argvTol,  and  of  iodin; 
the  insertion  of  soluble  bougies  into  the  uterine  cavity,  impreg- 
nated with  protargol,  argj'rol,  and  other  antiseptics  and  astrin- 
gents; the  application  of  a  strong  galvanic  current  (40  milti- 
amptres)  through  the  positive  pole,  may  produce  temporary 
improvement,  but  there  is  likely  to  be  a  recurrence  of  the  mu- 
copurulent discharge  over  a  period  of  years,  with  the  reappear- 


Fig.  J51. — Gonorrheal  cnHoceriicitis. 


ance  in  it  of  infectious  gonococci.  A  high  amputation  of  the 
cervix  may  be  necessary  to  effect  a  permanent  cure. 

Ulceration  of  the  Cervix.^What  is  ordinarily  and  erroneously 
called  ulceration  of  the  cer\-ix  is  a  hjperplasia  of  the  columnar 
epithelium.  True  ulceration,  however,  with  loss  of  substance, 
is  possible.  It  is  seen  in  prolapsus  uteri,  chancroids,  chancre, 
cancer,  sarcoma,  sloughing  fibroids,  and  tuberculosis. 

For  the  ulceration  associated  with  prolapse,  reposition  of  the 
uterus,  rest  in  bed,  applications  of  nitrate  of  silver  solution  and 
glycerin  tampons  are  indicated.  Rapid  healing  under  this  treat- 
ment is  the  rule. 
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A  chancroid  of  the  cervix  should  be  eradicated  by  cauteriza- 
tion with  carbolic  acid,  fuming  nitric  acid,  a  50  per  cent,  solution 
of  chlorid  of  zinc,  or  the  actual  cautery.  Tuberculosis,  if  not 
associated  with  the  same  disease  elsewhere,  indicates  amputation 
of  the  cervix  or  hysterectomy. 

A  rodent  ulcer  of  the  cervix  has  been  observed — not  can- 
cerous, but  gangrenous,  from  the  calcification  of  the  internal  iliac 
artery.^  The  dififerential  diagnosis  between  it  and  cancer  can  only 
be  made  by  the  microscope.  The  treatment  is  the  extirpation  of 
the  uterus. 

Tuberculosis  of  the  Cervix. — Hegar  first  called  attention  to 
cervical  tuberculosis  in  1886.^  Reported  cases  have  multiplied 
with  comparative  rapidity,  though  the  condition  is  rare.  More 
than  70  cases  are  now  recorded.'  Spaeth  estimates  that  cervical 
tuberculosis  constitutes  only  5  per  cent,  of  the  cases  of  genital 
tuberculosis  in  women. 

There  are  four  forms  of  cervical  tuberculosis:  (i)  Miliary;  (2) 
diffuse  tubercular  infiltration  with  ulceration,  cheesy  degenera- 
tion, and  fibroid  change;  (3)  the  papillary  hypertrophic  tubercu- 
lar endocervicitis ;  (4)  superficial  tuberculous  ulceration  of  the 
epithelium  of  the  cervical  glands. 

The  miliary  form  is  associated  with  general  tuberculosis; 
there  are  numerous  miUary  tubercles  under  the  mucous  mem- 
brane of  the  vaginal  portion,  breaking  down  into  minute  super- 
ficial ulcers. 

The  difTuse  infiltration  with  ulceration  and  fibroid  degeneration 
is  characterized  by  hypertrophy  of  the  cervix,  distortion  of  its 
shape,  ulcers  on  the  vaginal  portion  or  in  the  cervical  canal, 
covered  with  a  yellowish  or  grayish  deposit,  with  well-defined 
edges,  raised  and  indurated. 

The  papillar}^  form  is  characterized  by  an  exaggerated  hyper- 
plasia of  the  cervical  endometrium  projecting  from  the  external 
OS  in  a  tumor  which  is  usually  no  larger  than  a  cherr>%  but  has 
reached  the  size  of  an  apple,  rose-red  in  color,  associated  with 
papillary  erosion  of  the  vaginal  portion  for  a  distance  of  one  or 

*  Williams,  "London  Obstct.  Soc.  Tr.,"  vol.  xxvii. 

*  "  Die  Entslchung,  Diagnose,  und  chirurg.  Behandl.  dcr  Genitaltuberculose  dcs 
Wcibcs,"  Stuttgart,  1886. 

'  Bcyea,  "Tuberculosis  of  the  Portio  Vaginalis  and  Cemx  Uteri,"  "  Amer.  Jour. 
Med.  Sci.,"  November,  1901.  Glockner,  "Zur  papillarcn  Tuberculose  der  Cervix 
Uteri  u.  der  Ucbcrtragung  der  Tuberculose  durch  die  Kohabitation,"  *'  Beitrage  zur 
Geburtsh.  u.  Gyn.,"  Hegar,  Bd.  v,  Berlin,  iqoi  .  Gottschalk,  "  Zur  Frage  der  heredi- 
taren  primaren  Genitaltuberculose  beim  Weibe,"  **  Arch.  f.  Gyn.,"  Bd.  Ixx,  H.  i, 
IQ03.  Lewers  and  Croft  each  report  a  case  in  "Jour,  of  Obstet.  and  Gyn.  of  the 
British  Empire,"  IQ02.  Vineberg,  "American  Gynecology,"  Oct.,  1903.  Brook, 
"Jour,  of  Obstet.  and  Gyn.  of  the  British  Empire,"  June,  IQ03.  Rees,  "Tr.  of  So. 
Ca.  Med.  Assoc,"  1904.  Ferrari,  "Annali  di  Ostetric.  e  Ginccol.,"  Ann.  25,  No. 
10  (four  cases). 
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two  centimeters  around  the  external  os,  and  enlargement,  infiltra- 
tion, and  distortion  of  the  cervix.  The  infiltration  at  the  base 
of  the  papillary  growth  is  not  as  extensive  or  as  indurated  as 
it  is  in  a  cancer. 

In  the  tuberculous  infection  of  the  cervical  glands,  the  gland 
spaces  are  filled  with  caseous  masses  containing  numerous  tu- 
bercle bacilli  (bacillary  catarrh  of  Schiite).  Tuberculosis  of  the 
cervix  may  be  secondary  or  primary.  It  is  almost  always  the 
former,  and  is  usually  due  to  a  descending  infection  from 
the  tubes  and  the  corporeal  endometrium.  In  the  recorded 
cases  of  infection  of  the  tubes  and  of  the  cervix  without  involve- 
ment of  the  corpus  uteri,  the  infection  has  probably  passed  from 
the  former  to  the  latter  by  the  lymph-ducts. 

There  are  four  cases  recorded  of  primar}-  tuberculosis  of  the 
cervix  and  six  in  which  the  cervical  infection  was  probably 
primary.  Primar}^  infection  of  the  cervix  may  be  explained  by 
the  insertion  of  infected  instruments  or  fingers,  the  contamination 
of  the  external  genitals  from  tubercular  sputum  or  discharges 
from  the  bowel;  and  to  infected  spermatic  fluid  or  to  an  in- 
fected penis,  as  in  Hammer's  case,  in  which  the  husband  anointed 
his  penis  with  tuberculous  saliva  before  copulation.  Glockner's 
case  was  undoubtedly  due  to  tubercular  orchitis  in  the  woman's 
husband. 

The  subjective  symptoms  of  tuberculosis  of  the  cervix  are 
not  distinctive.  There  is  usually  a  Icukorrhea  tinged  with  blood, 
and  there  may  be  failing  health.  Menorrhagia  and  amenorrhea 
have  both  been  noted.  The  duration  of  the  disease  is  much 
longer  than  that  of  cancer. 

The  objective  symptoms  have  been  described  in  the  descrip- 
tion of  the  varieties  of  the  disease. 

Tuberculosis  of  the  cervix  is  most  often  confused  with  cancer. 
It  may  be  distinguished  from  malignant  disease  by  the  longer 
history,  the  lesser  degree  of  infiltration,  the  absence  of  a  large 
cauHflower  growth,  friability  of  tissue,  abundant  fetid  discharge, 
and  deep  crater-like  ulceration.  While  the  tuberculous  cervix 
may  bleed  on  touch,  there  is  not  the  tendency  to  profuse  hem- 
orrhage that  there  is  in  cancer.  The  microscopical  study  of. 
tissue  removed  for  the  purpose  is  the  most  valuable  diagnostic 
test.  In  tubercular  disease  there  is  the  characteristic  histology 
of  tubercular  tissue,  tubercle  bacilli  are  usually  discoverable  in 
careful  and  repeated  examinations,  and  inoculation  experiments 
in  guinea-pigs  should  give  positive  results. 

The  treatment  of  tuberculosis  of  the  cervix  is  palliative  and 
radical.  The  former  is  called  for  if  there  is  extensive  tubercular 
disease  elsewhere  threatening  an  early  fatal  termination.  It  con- 
sists of  local  cauterization  and  disinfection. 
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The  radical  treatment  is  indicated  if  it  is  possible  to  remove  all 
the  tuberculous  tissue  without  danger  of  stirring  up  tubercular 
processes  elsewhere  in  the  body.  If  the  tuberculosis  is  confined 
to  the  cervix,  amputation  may  suffice.  A  patient  with  tuberculosis 
of  the  cervix  and  of  the  tubes  has  been  cured  by  a  high  ampu- 
tation, a  curetment  and  ablation  of  the  tubes  (Bcyea).  The  surest 
treatment  to  effect  a  permanent  cure  is  a  panhysterectomy  with 
removal  of  the  uterine  appendages,  by  the  vaginal  or  the  com- 
bined vaginal  and  abdominal  methods  (page  257). 

Acquired  Atresia  of  the  Cervix. — The  external  os,  the  inter- 
nal OS,  or  the  whole  cer\acal  canal  may  be  closed  in  consequence 
of  ulceration  of  the  cer\ical  mucous  membrane  and  agglutination 
of  apposed  granulating  surfaces.  The  cause  of  the  ulceration 
may  be  strong  caustics  applied  to  the  canal,  an  adynamic  or  in- 
fectious fever,  the  disturbances  of  nutrition  seen  in  prolapsus 
uteri  and  in  old  age,  the  injuries  and  inflammations  following 
childbirth  or  abortion,  a  sharp  retroflexion  with  the  corpus  uteri 
tightly  adherent  in  Douglas's  pouch,^  malignant  growths,  or  the 
intense  congestion  of  pregnancy  exaggerating  an  inflammation 
already  present.  The  author  has  seen  two  cases  without  ascer- 
tainable cause  in  women  approaching  the  menopause. 

In  old  women  past  the  menopause  atresia  of  the  cervix  may 
cause  no  symptoms  unless  there  is  a  fibroid  tumor  or  a  cancer  of 
the  uterus.  In  menstruating  women  there  is  a  retention  of  blood 
(hematometra),  mucus  (hydrometra),  or  pus  (pyomctra)  within 
the  womb.  Should  the  contents  of  the  uterus  be  infected  by  the 
gas  bacillus  or  by  saprophytes  causing  decomposition,  gas  may 
accumulate  within  the  uterine  cavity  (physometra).  The  following 
are  the  symptoms  of  atresia  of  the  cervix  in  menstruating  women : 
Amenorrhea,  with  the  more  or  less  regular  appearance  of  men- 
strual molimina.  The  uterus  becomes  a  cystic  tumor  the  size  of 
a  clenched  fist  or  larger.  In  physometra  it  may  be  possible  to 
elicit  a  tympanitic  note  on  percussion  or  crepitation  on  palpa- 
tion. There  is  pain  aggravated  at  the  periods  and  most  acutely 
felt,  as  a  rule,  in  one  or  both  ovarian  regions.  The  tubes  are 
gradually  distended  by  the  fluid  which  accumulates  in  them 
(hematosalpinx,  hydrosalpinx,  or  pyosalpinx). 

In  one  of  the  author's  cases  the  fluid  was  spontaneously  dis- 
charged every  three  or  four  months,  giving  the  patient  complete 
relief  for  a  time  until  the  opening  closed  again  and  the  menstrual 
blood  reaccumulated. 

*  In  a  case  of  the  author's  there  was  pyometra  associated  with  the  sharpest  ix)S- 
sible  retroflexion  and  extensive  adhesion  between  the  perimetrium  and  the  peri- 
toneum of  Douglas's  ix)uch.  The  condition  was  relieved  by  abdominal  section, 
releasing  the  uterus  from  adhesions  and  dilating  the  cervical  canal. 
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If  the  external  os  is  the  site  of  the  atresia  (conglutinaHo  ori- 
ficii  externi  uteri)  ^  the  cervical  canal  and  the  intra-uterine  space 
become  a  single  cavity;  the  vaginal  portion  loses  its  nipple-like 
projection  into  the  vagina  and  is  flush  with  the  vaginal  vault.  It 
may  be  impossible  to  feel  the  external  os,  but  its  site  is  usually 
marked  on  inspection  by  a  perceptible  dimple. 

Before  undertaking  the  treatment  of  atresia  of  the  cervix,  the 
condition  of  the  tubes  should  be  ascertained  bv  a  combined  ex- 
amination.  If  they  are  distended,  they  should  be  removed  by 
abdominal  section  before  or  immediately  after  the  evacuation  of 
the  uterus. 

To  relieve  the  distention  of  the  uterine  cavity  and  to  estab- 
lish the  patency  of  the  cervical  canal,  the  site  of  the  atresia 
should  be  punctured  by  a  trocar  or,  if  practicable,  by  a  blunt- 
pointed  instrument,  such  as  an  applicating  forceps.  The  canal 
should  be  dilated  with  branched  dilators,  the  uterine  cavitv 
thoroughly  washed  out  with  a  large  quantity  of  boracic  acid  solu- 
tion until  it  is  completely  emptied,  and  then  packed  with  a  strip  of 
iodoform  gauze,  which  must  be  removed  in  twenty-four  hours  at 
the  most,  when  there  should  be  another  irrigation  followed  by 
fresh  packing.  After  the  second  or  third  day  the  passage  of 
Hegar's  graduated  cervical  bougies  should  be  begun  and  con- 
tinued daily  for  a  week  or  more,  preceded  and  followed  by  a 
uterine  irrigation.  The  patient  must  be  kept  under  observation 
for  some  months,  a  bougie  being  passed  occasionally  to  test  the 
patency  of  the  canal. 

In  old  women  without  symptoms  from  the  atresia,  in  whom 
the  condition  is  accidentally  discovered,  no  treatment  is  required. 

NEW-GROWTHS  OF  THE  CERVIX. 

Myomata  of  the  cervix  are  rare.  Winckel  declares  that  he 
never  saw  one.  Other  authors  put  their  frequency  as  compared 
with  uterine  myomata  at  5  to  8  per  cent.  Sanger  draws  a  dis- 
tinction between  infravaginal  and  supravaginal  myomata  of  the 
cervix,  pointing  out  that  the  former  grow  downward  into  the 
vagina  and  the  latter  usually  backward  into  the  retro-uterine 
connective  tissue,  between  the  peritoneum  above  and  the  vaginal 
mucous  membrane  below. 

A  myoma  occupying  one  lip  of  the  cervix  pushes  the  other 
away  from  it  as  it  grows  into  the  cervical  canal,  making  the  os 
crescentic  in  shape.  The  periphery  of  the  tumor  may  contract 
adhesions  with  the  mucous  membrane  of  the  cervical  canal  with 
which  it  comes  in  contact,  thus  in  part  obliterating  the  canal.  In 
a  case  of  the  author's  a  cervical  myoma  the  size  of  an  apple,  occu- 
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pying  the  left  lateral  lip  of  the  cemx,  showed  the  signs,  in  a 
microscopical  examination,  of  incipient  malignant  degeneration 
on  its  periphery  in  the  cei^ncal  canal,  and  the  mucous  membrane 
of  the  canal  opposite  this  part  and  in  contact  with,  but  not  ad- 
herent to  it,  had  likewise  undergone  malignant  change  (epithe- 
liomatous).  An  enucleation  of  the  tumor  and  a  high  amputa- 
tion of  the  cen-ix  cured  the  patient,  who  had  no  recurrence  five 
years  later. 

The  sjTnptoms  of  a  cer\-ical  myoma  arc  metrorrhagia,  leu- 


korrhca,  dysmcnorrheii,  sterility,  and  iK)Ssibly  a  feeling  of  weight 
or  hfiivintss  in  the  pelvis.  .\  retro-uterine  growth  may  obstruct 
or  irritate  the  rectum.  A  growth  in  the  anterior  iip  may  cause 
vesical  irritability  or  dysuria. 

The  treatment  of  a  cervical  myoma  is  enucleation,  which  i^ 
usu:illy  easy.  An  incision  over  the  growth  enables  one  to 
shell  it  out  of  its  Ix-d  without  difficulty,  even  if  it  has  reached 
a  considerable  size.  The  cavity  may  be  packed  with  gauze  until 
it  is  closed  by  granulation,  or  its  walls  may  be  approximated  by 
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Fig.  256. — The  same,  photographed  after  removal. 
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sutures  if  it  is  comparatively  shallow  and  there  is   little  ooz- 
ing. 

The  cervical  mucous  membrane  is  often  the  seat  of  polypoid 
tumors  consisting  of  all  its  constituent  parts, — connective,  mucous, 
and  glandular  tissues  and  blood-vessels, — one  of  these  struc- 
tures usually  predominating.  Mucous  polyps  are  soft,  rich  in 
glands,  covered  with  the  columnar  epithelium  of  the  cervical 
canal,  and  a  dark  red  in  color.  They  rarely  reach  the  size  of 
a  walnut.  After  attaining  the  size  of  a  pea  or  a  cherry  they 
project  beyond  the  os,  where  they  are  easily  discovered  on  a 
digital  or  a  specular  examination. 

Fibroid  polyps  show  a  preponderance  of  connective  tissue, 
are  usually  spherical  in  shape,  may  reach  a  considerable  size  after 
emerging  from  the  os,  arc  as  firm  as  cartilage  in  feci  and  are 
usually  a  bright  scarlet  or  light  pink  in  color.  The  pedicle  is 
commonly  slender.  A  fibro-adenomatous  tumor  of  the  cervix 
may  be  ribbon-shaped  (Fig.  255).  Polyps  in  which  the  blood- 
vessels are  predominant  have  a  cavernous  structure  like  that  of 
the  bulbi  vestibuli. 

The  first  symptom  of  cervical  polyps  is  ordinarily  a  menor- 
rhagia  or  metrorrhagia,  which  may  be  so  severe  that  the  patient 
is  almost  exsanguine.  There  may  also  be  rhythmical  cramps, 
expulsive  uterine  pains,  and  dysmenorrhea  before  the  polyp 
emerges  from  the  cervix.  Lcukorrhea  is  common  and  dys-^ 
pareunia  is  a  possible  symptom  after  the  polyp  projects  from  the 
cervix.  A  cervical  polyp  before  it  appears  at  or  outside  the 
external  os  uteri  is  easily  overlooked  even  by  an  experienced 
specialist.  A  menorrhagia  may  be  treated  in  vain  by  a  curettage 
of  the  uterine  cavity,  by  intra-uterine  applications,  and  medici- 
nally until  its  cause  is  discovered  in  a  polyj)  which  at  length 
protrudes  from  the  cervical  canal.  A  dilatation  of  the  canal  and 
its  digital  exploration  enable  one  to  avoid  such  a  mistake. 

Polypoid  tumors  of  the  cervix  arc  best  treated  by  seizing  them 
with  a  volsella  forceps  and  making  three  or  four  sharp  turns 
of  the  instrument  on  its  long  axis,  thus  twisting  off  the  pedicle.  A 
curettage  and  an  irrigation  of  the  uterine  cavity  should  follow 
the  avulsion  of  the  tumor.  The  apparently  small  operation 
should  be  performed  with  careful  aseptic  precautions  and  should 
be  followed  by  rest  in  bed  for  at  least  forty-eight  hours.  This 
is  not  an  operation  for  oflTice  practice.  The  author  has  seen 
severe  infection  follow  its  careless  performance. 

It  has  been  proi)osed  to  remove  cervical  polyps  by  cutting 
their  pedicles  with  scissors,  the  galvanocauter)-  wire,  or  the  wire 
fecraseur,  but  these  methods  are  inferior  to  avulsion  by  torsion. 
If  their  base  is  too  broad  for  avulsion,  they  may  be  enucleated 
after  incision  of  the  capsule. 
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Carcinoma  of  the  Cervix  Uteri. — The  uterus  is  the  com- 
monest site  of  cancer  in  the  human  body.  It  is  on  this  account 
mainly  that  women  die  of  cancer  more  than  twice  as  often  as 
men.  The  cervix  uteri  is  affected  by  cancer  more  than  four  times 
as  often  as  the  body.  Cancer  seems  to  be  on  the  increase  in 
all  civihzed  countries,  and  there  are  certain  districts  where  it  is 
unusually  prevalent.  Duhrssen  states  that  the  deaths  from 
cancer  in  Germany  number  25,000  annually.  Another  German 
author  states  that  i  per  cent,  of  women  between  forty  and  fifty 
die  of  cancer;   that  there  are  more  deaths  from  this  cause  than 


from  labor,  and  that  the  death-rate  from  cancer  is  greater  than 
the  mortality  of  the  Franco- Prussian  war. 

Etiology. — Traumatism  and  a  consequent  long-continued  irri- 
tation and  congestion  are  the  most  important  predisjjosing  causes 
of  cancer  of  the  cer\'ix.  The  vast  majority  of  cases  have  a. 
history  of  five  or  more  labors.  In  nulliparous  women  there 
is  often  a  history  of  dilatation  of  the  cervix  or  olher  operative 
interference.  Heredity  plays  a  subordinate  r61e  as  a  predisposing 
cause.  Less  than  a  fifth  of  the  cases  have  a  family  historj-  of 
cancer. 

PalholoKy. — Cancers  of  the  cervix  may  present  one  of  four 
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types — squamous-cell  carcinoma  (epithelioma),  adenocarcinoma, 
endothelioma,  and  malignant  adenoma. 

Squamous-ccll  carcinoma  is  much  the  commonest,  occurring 
almost  seven  times  as  often  as  adenocarcinoma  of  the  ccirix. 
Endothelioma  and  malignant  adenoma  arc  exceedingly  rare. 

Squamouscell  carcinoma  dcveloi>s  from  the  squamous  epithe- 
lium of  the  vaginal  portion.  It  commonly  begins,  therefore,  on 
the  exposed  surface  of  the  cervix,  possibly  in  the  cleft  of  an  old 
cervical  tear.  The  squamous  epithelium,  however,  may  have  ex- 
tended a  considerable  distance  up  the  cervical  canal  in  a  woman 


Fig.  158. 


who  has  bomt"  sex'oral  children.  Consequently,  an  e]>ithelioma 
may  have  its  Iwginning  within  the  cervical  canal.  The  cells  i)n»- 
liferatc  with  great  rapidity,  first  cau.sing  small  round  ncnluks, 
soon  ulcerating  on  the  .surface  and  sending  out  'innumerable 
finger-like  processes  which  ccxilesce  and  multiply  until  a  huge 
cauliflower  mass  may  fill  the  vaginal  \iiult.  The  cell.-;  grow 
rapidly  within  the  substance  of  ihe  cervix,  also,  jiroducing  a 
growth  which  displaces  the  normal  cervical  tissue,  yellowish- 
white  on  section,  firm  as  cartilage,  made  up  of  Irabeeuhe  of 
fibrous  tissue  in  the  meshes  of  which  are  nests  of  f])ithelioid 
cancer-cells.     The  gn)wth  extends  outward  toward  the  bases  of 
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the  broad  ligaments,  backward  along  the  uterosacral  ligaments, 
downward  under  and  along  the  vaginal  mucous  membrane  and 
forward  into  the  utcrovesical  connective  tissue,  involving  in  time 
the  wall  and  the  mucous  membrane  of  the  bladder.  Kundrat' 
found  the  parametrium  involved  in  44  out  of  80  cases  in  which 
the  uterus  had  been  removed  by  hysterectomy  for  cancer.  The 
uterine  mucosa  is  usually  healthy,  or  at  least  not  carcinomatous. 
There  may  be,  however,  nodes  of  epithelioma  in  the  uterine 
mucosa,  but  the  myometrium  is  more  likely  to  be  the  site  of 
secondary  growths.    There  is  often  endometritis,  and  from  ob- 
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Fig.  259.— ModuUury 


struction  of  the  ccnical  canal  there  is  not  infrequently  pyometra 
and  physometni.  I'yosalpinx  may  follow  the  ascending  infection 
of  the  endometrium.  The  rectum  is  only  involved  late  in  the 
disease,  after  ihe  cancer  has  spread  down  the  posterior  vaginal 
wall,  as  the  cervix  is  separated  from  the  reclum  by  Douglas's 
jy>uch. 

Metaslasi's  to  distant  org-.ms  an'  rare,  but  not  imixissible.     It 

is  quite  common  to  limi  mxluli's  nf  fpithelioma  near  the  fundus 

uteri,  anil  in  several  casi-s.  a.s  in  one  of  the  author's  (Fig.  a6i), 

a  node  of  incipient  carcinoma  may  W-  diswvenxl  in  a  Fallopian 

'     Ai-h.  (,  liyn."  IW.  Kiv.  1).  i. 
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tube.  The  exuberant  growth  of  a  squamous-ccll  cancer  outward 
into  the  vagina  is  followed  by  necrosis  of  the  peripheral  tissues, 
which  progresses  until  the  papillomatous  character  of  the  tumor 
disappears  and  its  place  is  taken  by  a  deep  ulcer  lined  with  pus, 
blood  and  gangrenous  material.  The  vagina  ends  in  a  deep 
crater-like  pit  with  indurated,  elevated  edges. 

An  adenocarcinoma  of  the  cer\ix  begins  in  a  cervical  gland. 
There  is  an  enonnous  hyperplasia  and  multiplication  of  the 
glands  and  their  epithelial  tells  Teat  like  processes  of  the  latter 
project  into  the  lumen  of  the  glands  and  there  is  the  perforation 


Fig.  260. — Malignant  adenoma  of 


of  basement  membrane,  communication  of  gland  spaces,  and  in- 
vasion of  surrounding  structures  by  the  epithelial  cells  charac- 
teristic of  all  such  cancerous  growths.  The  new-growth  begins 
in  the  cervical  canal  or  within  the  myometrium  of  the  cervix. 
Nodules  apjK'ar  and  gradually  grow  toward  the  cervical  canal, 
in  which  they  may  lie  concealed  imiil  the  disease  has  made  the 
most  extensive  ravages.  Ulceration  occurs  later  than  in  squa- 
mous-cell  carcinoma,  but  ultimately  a])pcars,  so  that  a  large 
ulcerating  cavity  may  lie  within  an  external  os  almost  or  quite 
normal  in  appearance.  Occasionally  a  cancerous  mass  of  con- 
siderable size  protrudes  from  the  os  and  is  easily  detached.    Adeno- 
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carcinoma  of  the  cervix  grows  upward  into  the  uterine  mucosa 
and  myometrium,  or  outward  into  the  parametrium,  and  down- 
ward into  the  vagina.  The  bladder  and  rectum  may  be  involved. 
The  later  ulcerative  stages  are  the  same  in  all  forms  of  cancer 
of  the  cervix.  Recurrence  is  the  rule  in  a  cervical  adenocarcinoma 
possibly  because  its  situation  often  prevents  its  early  recogni- 
tion and  the  radical  operation  for  its  removal  is  undertaken  too 
late.  An  endothelioma  is  made  up  histologically  of  tubules  and 
round  spaces  lined  with  spindle-cells.  The  glands  are  normal; 
there  are  no  teat-like  ingrowths  of   celb  as  in  adenocarcinoma; 


Rg.  i6i. — Endothelioma  of 


there  is  no  branching  of  the  glands,  no  tendency  to  desquama- 
tion, and  the  jirotoplasm  of  one  cell  cannot  be  differentiated  from 
that  of  ihe  others  (CuUen).' 

A  malignant  adenoma'  sliows  a  complex  glandular  form  with 
a  single  layer  of  epithelium  lining  the  gland-spaces;  the  glands 
are  closely  packed  together,  penetrate  deeply  into  the  tissues, 
and,  if  there  is  recurrence  after  an  operation,  the  same  glandular 
structure  is  preserved. 

'  Kirthgcssncr  has  colk-itu'd  ii  cases  of  endothelioma  uteri  of  whith  9  wcrt 
in  Ihe  ceirix  ("Zeitschr,  f.  Geli.  u.  Gyn.,"  xlix,  H.  2). 

'  Rugc  and  Veil,  "Zcitschr.  f.  Gcb.  u.  Gyn.,"  Bd.  vii,  p.  170. 
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All  cancers  of  the  cervix  have  a  natural  tendency  to  extend 
along  the  lymphatic  ducts  to  the  pelvic  lymphatic  glands,  but, 
owing  to  the  small  size  of  the  former  in  the  cervix  and  the  large 
size  of  the  epithelial  cells,  the  lymphatics  of  the  pelvis,  accord- 
ing to  Winter,^  are  only  involved  after  the  cancer  has  extended  to 
the  pelvic  connective  tissue,  in  which  large  ducts  may  be  invaded 
and  the  corresponding  glands  aflfectcd.  Later  investigations  have 
shown  that  Winter's  statement  cannot  be  unreservedly  accepted. 
Kundrat^  found  the  regional  lymphatic  glands  involved  in  8  cases 
out  of  80  in  which  the  parametrium  was  intact  and  in  18  cases 
both  glands  and  parametrium  were  invaded.  In  2  cases  only 
were  the  lymphatic  vessels  carcinomatous.  Oehlccker,^  in  a  care- 
ful microscopical  examination  of  the  pelvic  lymphatics  in  7 
cases  in  which  the  uterus  was  still  mobile  and  apparently  well 
suited  for  radical  treatment,  found  carcinomatous  glands  in  2 
instances  or  almost  30  per  cent.  Il  may  be  stated  as  the  result 
of  numerous  obser\'ations  that  the  glands  are  affected  in  about 
one-third  of  all  cases;  in  one-half  of  the  cases  in  which  the  para- 
metrium is  involved;  in  one-fifth  of  the  cases  in  which  it  is 
free;  also  that  if  the  regional  glands  are  affected,  the  lumbar, 
retroperitoneal  and  inguinal  glands  arc  likely  to  be  also.*  The 
usual  course  of  the  disease  is  to  the  two  glands  on  either  side 
of  the  cervix  if  they  exist;  along  the  lymphatic  ducts  to  the  iliac 
glands  at  the  bifurcation  of  the  iliac  arteries,  or  to  the  lumbar 
glands  in  front  of  the  aorta.  The  retroperitoneal  pelvic  and  ab- 
dominal lymphatic  glands  may  be  enlarged,  congested  and  in- 
flamed in  association  with  carcinoma  of  the  cervix  uteri  without 
being  themselves  cancerous. 

Clinical  History  and  Symptoms. — Cancer  of  the  cervix  is  most 
commonly  seen  in  women  between  forty  and  fifty,  or  after  the 
menopause.  It  has  been  observed  in  a  woman  seventy-five  years 
old,  and  an  adenocarcinoma  has  been  found  in  a  child  of  eight. 
In  a  case  of  the  author's  in  the  Howard  Hospital  there  was  a 
recurrence  after  vaginal  hysterectomy  in  a  woman  not  quite 
twenty-five.  In  a  colored  woman  of  twenty-seven  years  a  vaginal 
hysterectomy  was  performed  for  e]:)ithelioma  of  the  cervix,  and 
one  of  twenty-four  was  discharged  as  inoperable. 

The  first  symptom  to  attract  the  patient's  attention  is  a  bloody 
discharge.  There  may  be  simj^ly  a  menorrhagia  at  first,  but 
there  is  soon  an  intermenstrual  bleeding,  especially  after  coitus  or 
some  unusual  exertion,  which  is  due  to  the  friable  character  of 

*"Uebcr  die  Rccidivc  dcs  I'tcruskrebscs,  insbesonderc  iibcr  Impfrecidive," 
George  Winter,  Stuttgart,   iSg^. 

'"Arch.  f.  Gvn.,"  Bd.  Ixix,  H.  2. 

»  **Zeitschr.  f.'Oeb.  u.  Gyn.,"  Hd.  xlviii,  H.  2. 

*  Schauta,  "Monatsschr.  f.  (leb.  u.  Gyn.,"  April,  1904. 
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the  delicate  finger-like  processes  constituting  the  exuberant  or 
cauliflower  growth  of  the  earlier  period  of  the  disease. 

The  bleeding  at  first  is  moderate  in  amount  and  may  not 
alarm  the  patient  or  even  attract  her  attention.  If  it  occurs  after 
the  menopause,  it  is  often  welcomed  as  a  sign  of  continued  or 
returning  sexual  activity.  Preceding,  accompanying  or  follow- 
ing the  bloody  discharge  there  appears  a  leukorrhea,  at  first 
watery  in  character,  later  of  a  thicker  consistency,  more  purulent, 
containing  necrotic  fragments,  and  soon  acquiring  a  peculiarly 
offensive  odor,  which  is  often  described  as  characteristic  of  can- 
cer, but  which  is  due  to  the  sloughing  of  the  cancerous  mass, 
and  is  observed  also  in  a  sloughing  myoma. 

Many  women  present  an  appearance  of  perfect  health  until 
comparatively  late  in  the  disease.  In  some  the  cancerous 
cachexia  appears  early.  In  all  it  develops  as  the  disease  pro- 
gresses. The  weight  diminishes,  the  color  is  a  peculiar  yellow- 
ish or  grayish-white,  the  appetite  is  poor,  and  the  general 
strength  fails.  The  cachexia  is  explained  by  the  hemorrhage 
and  a  septic  intoxication.  The  blood  becomes  poor  in  hemo- 
globin and  red  blood -corpuscles.  There  is  a  slight  leukocytosis. 
There  is  said  to  be  an  abnormal  excretion  of  nitrogen  from  the 
body,  much  in  excess  of  what  is  ingested.  Pain  is  scarcely  ever 
noted  until  the  disease  is  far  advanced  and  has  invaded  other 
pelvic  structures  besides  the  uterus.  It  may  then  be  excruciating 
and  scarcely  controllable  by  drugs. 

The  excretion  of  urine  is  commonly  diminished  by  obstruc- 
tion of  the  ureters,  as  the  cancerous  infiltration  surrounds  them. 
There  is  hydronej^hrosis  and  usually  uremia,  which  mercifully 
terminates  the  patient's  sufferings  in  the  majority  of  cases. 

The  bladder-wall  and  the  vesical  mucous  membrane  in  time 
exhibit  nodes  of  cancer,  rapidly  breaking  down  and  establishing 
by  ulceration  a  vesicovaginal  fistula.*  Late  in  the  progress  of 
the  disease,  after  the  posterior  vaginal  wall  is  extensively  in- 
volved, the  rectum  may  be  perforated,  so  that  there  is  a  cloaca  in 
which  are  mingled  feces,  urine,  and  the  fetid  discharges  from  the 
cancer. 

The  uterine  wall,  especially  posteriorly  near  the  lower  uterine 
segment,  may  be  perforated,  but  the  general  peritoneal  cavity  is 
shut  off  by  adhesions,  and  death  from  peritonitis  is  rare. 

The  diagnosis  of  cervical  cancer  is  made  by  the  patient's  his- 
tory-, her  appearance,  the  odor  of  the  discharge,  a  digital  and 
specular  examination  of  the  vagina  and  cerv^ix,  and  a  microscop- 

*  Hirt  and  Sticker  have  used  the  cystoscope  in  54  cases  of  cancer  of  the  uterus. 
The  bladder  showed  numerous  lesions,  even  ulceration,  u-ithout  being  involved  in 
the  carcinoma  ("Deutsche  med.  Wochenschr.,"  Nov.  5,  1903). 
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ical  examination  of  a  portion  of  tlie  diseased  cer\ix  removed  (or 
the  purpose.  Bleeding  from  the  vagina  in  a  woman  of  middle  or 
advanced  age  should  always  excite  suspicion  of  uterine  cancer, 
and  should  indicate  a  careful  examination  without  delay.  Thou- 
sands of  lives  might  be  saved  if  the  significance  of  this  symptom 
were  better  understood  by  women.     It  is  a  physician's  duty  lo 


inculcate  this  lesson  in  his  patients,  and  to  combat  the  pernicious 
notion  that  metrorrhagia  is  a  natural  precursor  or  concomitant 
of  the  menopause  which  need  cause  no  concern.  If  the  patient 
exhibits  cachexia  and  gives  a  histon-  of  decreased  weight  in  addi- 
tion to  metrorrhagia,  the   suspicion   of   cancer   is   strengthened. 
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The  foul  odor  of  the  discharge  has  a  certain  diagnostic  value.  It 
may  be  due  to  a  sloughing  myoma,  a  piece  of  placenta,  or  a  for- 
eign body,  such  as  gauze  or  cotton,  left  in  the  vagina  a  long  time. 


Fig.  267, — Epilhelioma  of 


but  the  commonest  explanation  is  the  sloughing  of  a  cancer.  On 
digital  examination  the  find  diflers  according  to  the  stage  of  the 
disease.    In  the  beginning  nodules  may  be  felt;    the  cervix  is 
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usually  enlarged  and  its  consistency  is  unnaturally  firm.     Ulcers 
with  indurated  edges  may  be  appreciated,  or,  most  commonly, 


Fig.  169. — Squamous-cell  c! 


exuberant  papillomatous  growths  arc  detected.     The  digital  ex- 
aminalion  causes  bleeding,  as  a  rule,  sometimes  quite  profuse; 
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the  finger-tip  is  at  least  stained  with  bliiod  after  the  examination. 
Friability  of  the  cer\-ital  tissue  is  usually  noted. 

In  later  stages  the  recognition  of  cer\'ical  cancer  is  easy.     A 


Fig.  '. 


-  fiqu.im 


huge  cauliflower  growih  fills  the  vaginal  vault,  from  which  large 
pieces  may  be  removed  by  the  examining  fmger,  or  there  is  a 
deeji  crater-like  ulcer  wilh  indumle<l  c-dges  (KTU])ying  the  situa- 
tion of  the  cervix,     ]f  the  broad  ligaments  are  involved  they  are 
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stony  hard  in  feci,  fixing  immovably  the  vaginal  vaults  laterally 
and  the  uterus.  The  involvement  of  the  bladder  may  be  delected 
by  the  infiltration  of  the  anterior  vaginal  wall  and  subjacent  tis- 
sues, the  history  of  frequent  urination,  and  a  cysloscopic  exam- 
ination in  which  nodes  of  cancer  may  be  seen  in  the  vesical 
mucous  membrane.  Later  a  vesicovaginal  fistula  and  incon- 
tinence of  urine  indicate  the  cancerous  ulceration  of  the  bladder- 
wall. 

In  an  adenocarcinoma  of  the  cervix  it  may  be  necessary  to 
insert  the  forefinger  in  the  cer\n'cal  canal.  Hard  nodules  and 
deep  fissures  are  felt;  the  elasticity  of  the  cervix  b  lost;  the  tis- 


sue is  hard  and  at  the  same  time  brittle;  dee])  ulceration  may  be 
detected;  bleeding  is  excited  by  the  examination,  and  masses  of 
the  growth  may  pcrha|«  be  removed  by  the  lip  of  the  forefinger, 
but  it  is  not  so  friable  as  an  epithelioma. 

The  size  and  condition  of  the  uterus  should  always  be  taken 
into  account.  If  it  is  enlarged,  its  cancerous  invoh'emcnt,  preg- 
nancy or  pyomL-tra  should  be  thought  of.  On  a  specular  ex- 
amination in  an  early  stage  of  the  disease,  the  enlarged  cer\'ix,  its 
indurated  appearance,  nodules  under  the  mucous  membrane 
which  may  l>c  blue  in  color,  gla/x^i  and  stretched  as  though 
ready  to  burst,  indicate  an  incipient  carcinoma.     The  papilloma- 
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tous  outgrowths  a  little  later  are  pathognomonic.  A  large  cauli- 
flower mass  is  unmistakable.  Extensive  ulceration  is  extremely 
suspicious,  to  say  the  least,  for  true  ulceration  of  the  cervix  is 
exceedingly  rare  except  in  cancer.  The  appearance  presented 
after  necrosis  has  begun  is  quite  distinctive.  Large  pits  in  the 
exuberant  mass  are  seen,  lined  with  yellowish-green  pus  and 
necrotic  material.  In  an  adenocarcinoma  of  the  cervix  the  ap- 
pearance presented  in  a  specular  examination  may  not  indicate 
the  true  nature  or  the  extent  of  the  disease.  The  cer\'ix  and 
internal  os  may  appear  to  be  normal.  Later  the  vaginal  vault  is 
puckered  and  irregularly  elevated  by  nodular  growths;  the  os 
is  represented  by  an  irregularly  shaped  opening  or  may  be 
invisible.  In  all  cancers  of  the  cervix,  the  digital  is  more  valuable 
than  the  specular  examination.  In  case  of  doubt  as  to  the  nature 
of  a  disease  of  the  cervix,  a  piece  of  tissue  of  considerable  size 
should  be  removed  from  the  most  suspicious  area  for  microscop- 
ical examination.  It  is  usually  better  to  anesthetize  the  patient. 
The  tissue  to  be  removed  is  transfixed  with  a  tenaculum  and  is 
cut  out  with  hea\7  sharp-pointed  scissors  curved  on  the  flat.  If 
there  is  good  reason  to  believe  the  disease  cancerous,  it  is  not 
infrequently  more  convenient  for  the  surgeon  and  better  for  the 
patient  to  be  prepared  for  a  radical  operation,  to  have  a  rapid 
diagnosis  of  the  nature  of  the  growth  made  by  the  freezing  proc- 
ess, and  to  perform  at  once  a  hysterectomy  if  the  pathologist's 
report,  made  within  five  or  ten  minutes,  is  unfavorable. 

Technic  of  Rapid  Diagnosis  by  the  Freezing  Microtome. — Appa- 
ratus.— The  apparatus  necessary  for  the  work  consists  of  (i)  a  Jung-Hobel  freezing 
microtome,  using  the  ether  spray  or  the  CO,  apparatus;  (2)5  per  cent,  formalin  solu- 
tion; (3)  a  sharp  knife  with  bone  or  ebony  handle;  and  (4)  the  usual  spatulas, 
needles,  staining  fluids,  etc.,  necessar)'  in  any  microscopical  section  work. 

The  ether  spray  has  the  advantage  over  the  COj  apparatus  of  being  much  more 
portable,  and  more  easily  regulated.  It  has  the  disadvantage  that  it  does  not  freeze 
the  tissues  well  in  very  hot  weather. 

Certain  tissues  freeze  and  cut  much  better  than  others.  Pieces  of  cervix,  uterus, 
solid  growths,  like  carcinomata  and  sarcomata,  as  a  rule  cut  well.  On  the  other 
hand,  it  is  difficult  to  get  satisfactory  frozen  sections  of  endometrium,  mucous  jK)lyps, 
or  tissue  containing  a  large  amount  of  fat  or  blood.  It  is  usually  necessar)'  to  cut 
such  sections  thick.  Whenever  jx)ssible,  the  microtome  should  be  set  at  25-30 ;" 
to  get  the  best  results. 

Technic. — The  apparatus  is  prepared  as  shown  in  figure  273.  The  tissue  to  be 
examined  is  cut  into  pietes  not  over  A  inch  long,  \  imh  broad,  by  \  inch  thick. 
It  is  better  to  have  them  smaller  than  this,  but  certainly  not  larger,  as  it  only  adds 
to  the  difficulty  of  freezing.  The  tissue  to  be  frozen  is  placed  on  the  platform  of 
the  microtome  and  is  held  down  uj)on  it  by  pressure  uith  the  bone  or  ebony  handle  of 
a  knife  or  other  suitable  instrument,  and  the  spray  is  started  and  kept  going  by  means 
of  the  bulb.  It  is  better  not  to  use  a  steel  instrument  to  hold  the  tissue  on  the  stage, 
as  the  metal  absorbs  the  cold  and  delays  freezing.  As  s<K)n  as  the  tissue  is  frozen 
fast  to  the  stage,  the  upper  part  is  cut  away,  leaving  a  thickness  of  not  over  }  inch. 
The  stage  is  then  screwed  up  by  means  of  the  micrometer  screw  until  the  knife 
just  touches  the  tissue.  The  micrometer  screw  is  then  set  at  the  desired  thickness 
and  the  sections  are  cut,  swinging  the  knife  by  means  of  the  handle.     The  stage  is 
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raised  the  proper  distance  between  each  section  by  the  small  catch  under  the  handle 
of  the  instrument.  Probably  the  most  difficult  part  of  the  whole  procedure  is  to  judge 
the  degree  to  which  Ihc  tissue  should  be  frozen.  This  can  only  bo  done  by  practice. 
When  the  tissue  is  frozen  loo  hard,  it  cuts  in  ridges;  soil  should  be  kept  just  short 
of  this  poini,  that  the  sections  will  cut  smoothly.  The  sections,  as  they  are  cut, 
are  wiped  off  the  knifc-bladc  with  the  finger  and  placed  in  5  per  cent,  formalin  solu- 
tion. They  arc  left  in  this  for  three  or  four  minutes,  to  haraen  them  so  that  subse- 
iguent  manipulations  will  nol  lear  them.  Then  the  section  to  he  examined  is 
carefully  straightened  out  on  a  spatula,  stained  for  one  or  In-o  minutes  in  Dclafield's 
hematoxylon.  washed  for  one  minute  in  waier,  and,  if  the  diagnosis  be  desired  in  a 
hurry,  mounted  in  glycerin  and  examined.  If  there  be  no  need  of  great  hurry,  three 
or  four  minutes  extra  can  be  allowed;  it  is  often  safer  to  counterstain  the  section  in 
eosin  and  then  dehydrate,  clear  and  mount  in  the  ordinary  way.  With  a  liitle  practice 


^'i-  173-^Jung-Hobel  freezing 


a  diagnosis  tan  usually  be  given  in  ten  minutes  from  the  time  the  tissue  is  removed 
from  iht  jiatieni,  or  often  in  an  even  shorter  time.  Time  can  be  saved  by  using 
concentrated  instead  of  the  usual  dilute  siains.  In  any  case  it  is  necessary  lo  re- 
member that  these  frozen  sections  stain  mure  readily  and  deeply  than  those  hardened 
in  alcohol,  and  they  must  be  watched  accordin^y.  A  frozen  section  too  deeply 
stained  is  useless  for  diagnostic  purposes.    [J.  C.  Hirst.) 

It  may  be  ncccssarj'  to  amputate  the  cemx  in  order  to  study 
its  condition  satisfactorily  nnd  to  arrive  at  a  correct  diagnosis. 
The  incipient  adenocarcinoma  represented  in  figure  274  would 
scarcely  have  been  detected  in  any  other  way. 
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The  differential  diagnosis  of  cancer  of  the  cervix  and  such 
conditions  as  cer\-ical  tears  and  cicatricial  infiltration,  hypertrophy, 
simple  ulceration,  ectropion  and  erosion,  polyps,  granular  inflam- 
mation of  the  vaginal  portion,  myomata,  sarcomata,  condylo- 
mata, syphilis,  and  tuberculosis  should  never  be  very  difficult. 
Simple  ulcers  and  erosions  are  not  extensive,  yield  rapidly  to 
local  treatment,  and  there  is  no  infiltration  of  surrounding  tissues. 
Hypertrophy,  old  lacerations,  and  cicatricial  infiltration  do  not 
cause  ulceration.  Polyps  and  myomata  are  not  ulcerated,  and 
are  covered  with  a  normal  pink  mucous  membrane  or  the  deeper 
red  membrane  of  the  cervical  canal;  there  is  no  papillomatous 
outgrowth,  no  infiltration  of  surrounding  or  subjacent  tissue,  and 
the  tissue  is  not  friable.  A  sloughing  myoma  is  often  mistaken 
for  a  cancer,  but  there  is  no  infiltration  around  its  base,  no  papil- 
lary outgrowths  on  its  surface,  and  no  deep  ulceration,  although 


Fig.  J74. — Incipient  malignant  ailcnoma  of  ocrvii.  .-ippe^rinK  as  a  small  nodule 

the  tissue  is  friable  and  can  be  removed  .sometimes  in  large  pieces 
by  the  finger-tip.  The  microscopical  examination,  if  necessary,  is 
conclusive. 

Granular  vaginitis  has  a  distinctive  appearance  not  at  all  sug- 
gestive of  cancer,  not  ulcerative  in  character,  affecting  the  vaginal 
portion  of  the  ccr\'ix  and  the  \'aginal  mucou.s  membrane,  usually 
due  to  gonorrhea  or  occurring  in  pregnancy,  and  with  no  infiltra- 
tion of  subjacent  tissue.  Condylomata  of  the  vaginal  vault  and 
ccn-ix  are  extremely  rare.  The  author  has  seen  but  one  case. 
There  is  a  large  |>ai»illomatous  gn)wlh,  but  the  surface  is  not 
ulcerated,  the  color  is  a  light  ]»ink,  the  individual  jxipillomata  are 
separated  from  one  another,  the  intervening  mucous  membrane 
is  perfectly  healthy,  and  there  is  not  the  slightest  infiltration  sur- 
rounding or  underljing  the  narrow  bases  of  the  pedunculated 
warty  masses. 
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Sarcoma,  tuberculosis  and  syphilis  are  not  so  easily  distin- 
guished from  cancer,  A  chancre,  syphilitic  ulceration,  or  a 
gumma  either  heals  spontaneously  or  yields  to  specific  treatment. 
A  sarcoma  may  present  a  distinctive  appearance,  but  a  micro- 
scopical examination  may  be  necessary  to  determine  its  char- 
acter. It  is  a  very  rare  growth,  and  the  law  of  chance  is  against 
a  malignant  tumor  of  the  cervix  being  of  this  type. 

Tuberculosis  has  a  characteristic  appearance  and  may  have 
the  distinctive  history  of  extension  from  tuberculosis  of  the 
uterine  cavity  or  of  infection  from  tuberculosis  of  the  male  organ 
(page  232).  The  microscope  and  inoculation  experiments  may 
be  necessary,  however,  to  arrive  at  a  correct  diagnosis.     It  must 


be  remembered  that  cancer  of  the  ccn'ix  may  be  associated  with 
tuberculosis  of  the  uterus. 

The  treatment  of  carcinoma  of  the  cervix  uteri  is  the  complete 
removal  of  the  uterus  wilh  its  appendages.  If  the  carcinoma  has 
extended  to  the  i>eri-utcrine  connective  tissue,  the  bladder,  the 
vagina,  the  rectum,  and  the  retroperitoneal  lymphatic  glands, 
recurrence  is  practically  certain;  therefore  palliative  treatment 
only  is  justifiable  to  remove  the  sloughing  cancerous  mass,  to 
destroy  as  much  of  the  carcinomatous  growth  as  ix)ssible,  to 
postpone  the  fatal  issue  and  to  afiford  a  comparative  euthanasia. 
Persistent  and  daring  attempts  have  been  and  are  being  made  U> 
save  patients,  in  whom  a  cancer  has  extended  beyond  the  uterus 
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itself,  by  the  removal,  along  with  the  uterus,  of  a  portion  of  the 
vagina,  the  bladder,  the  pelvic  lymphatic  glands,  fat  and  con- 
nective tissue;  but  the  results  are  not  encouraging.  An  ex- 
tension of  the  disease  to  the  vaginal  vaults  is  readily  dealt  with 
by  their  removal  with  the  cervix  and  uterus,  but  more  extensive 
involvement  and  the  exsection  of  neighboring  organs  and  tissues 
have  simply  demonstrated  the  possibilities  of  modem  surgery  to 
eradicate  anything  but  a  vital  organ  without  an  improvement 
in  the  ultimate  results  of  cervical  cancer.  It  is  not  the  exten- 
sive, but  the  early  operation  for  the  disease,  that  promises  better 
results  in  the  future. 

If  there  is  no  demonstrable  involvement  of  the  broad  liga- 
ments, the  vesico-uterine  pouch  and  the  bladder-wall,  the  utero- 
sacral  ligaments,  the  rectum,  or  the  pelvic  lymphatic  glands,  the 
case  is  a  suitable  one  for  hysterectomy.  The  uterus  is  freely 
mobile,  there  is  no  infiltration  to  be  felt  beyond  the  cervix  in 
either  a  vaginal  or  a  rectal  examination,  there  are  no  vesical 
symptoms,  and  the  cystoscope  shows  no  cancerous  nodules  or 
ulcerations  in  the  vesical  mucous  membrane.  It  must  be  remem- 
bered that  salpingitis  with  pelvic  peritonitis  and  adhesions  is  not 
uncommon  in  association  with  cervical  cancer,  and  that  there  may 
be  an  inflammatory-  and  not  a  cancerous  infiltration  of  the  pelvic 
connective  tissue.  The  former,  however,  is  not  so  stony  hard, 
is  not  so  extensive,  and  may  appear  at  a  stage  of  the  cervical 
cancer  when  involvement  of  the  peri-uterine  connective  tissue 
would  be  unlikely.  Merc  inflammator}-  infiltration  of  the  peri- 
uterine tissue  does  not  contraindicate  hvstercctomv. 

The  removal  of  the  uterus  being  determined  upon,  the  oper- 
ator may  choose  a  vaginal  operation  alone,  an  abdominal  oper- 
ation, or  a  combined  vaginal  and  abdominal  operation.  The  last 
is  preferable  in  the  majority  of  cases.  It  enables  one  to  destroy 
the  infectious  character  of  the  cancer  for  the  time,  to  make  the 
vaginal  incisions  in  the  most  convenient  and  effective  manner,  to 
separate  the  attachments  of  the  uterus  within  the  pelvis  with  the 
least  danger,  immediate  and  remote,  of  hemorrhage  and  of  in- 
juring or  ligating  the  ureters.  It  insures  the  entire  removal  of 
the  uterine  appendages,  in  which  there  may  be  incipient  carci- 
noma, and  it  gives  an  opportunity  to  inspect  the  organs  and 
tissues  within  the  pelvis  and  abdomen.  In  short,  the  combined 
vaginal  and  abdominal  panhysterectomy  unites  the  advantages 
of  both  and  avoids  the  disadvantages  of  each  method  of  oper- 
ating. 

Panhysterectomy  by  the  Combined  Vaginal  and  Abdominal 
Met/tods, — The  patient  is  prepared  for  an  abdominal  and  a 
vaginal  operation  (page  654).     She  is  arranged  on  the  table  for  a 
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FiR.  i;6- — Incision  amund  the  cancerous  cervix  for  the  removal  of  the 


Fig,  277. — Opening  the  peritoneum  of  the  vesi co-uterine  pouch. 
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vaginal  operation.  The  cenix  is  exposed  by  four  vaginal  retrac- 
tors— an  anterior,  a  posterior,  and  two  narrow  short-bladed  lateral 
retractors.  The  cervix  is  seized  with  a  Landau  tenaculum  forceps, 
steadied,  and  pulled  down.  With  a  serrated  curet  and  scissors 
all  the  cancerous  mass  thai  can  easily  be  removed  is  scraped  or 
cut  away.  The  remainder  of  the  lumor  is  burned  with  a  Paque- 
lin  cauterj-  or  an  electrocautery  point  until  it  is  thoroughly 
charred.  By  the  use  of  the  cautery'  the  sloughing  tumor  is  ster- 
ilized and  the  danger  of  implantation  metastasis  or  infection  is 
minimized,     A   circular  incision  is   made  in  the   vaginal   vault 


Fig.  178.— Opening  Ihc  ]>a: 


around  the  cervix  with  an  elect rocaulen-  knife,  as  far  as  possible 
from  the  cancer.  The  cervix  is  pulled  down  while  the  surround- 
ing tissues  are  sirip[xrd  from  il,  partly  by  the  electrocautery  knife, 
partly  by  a  blunt  dissection,  the  tissue  remaining  after  the  cer\ix 
is  freed  being  scared  by  the  cautcn,*  knife  unlil  the  peritoneum 
and  the  bases  of  the  broad  ligaments  are  reached.  The  anterior 
cul-de-sac  is  opened  by  catching  the  peritoneum  with  a  hemostat 
and  jMjrforaiing  it  with  the  tingcr-tip  or  the  point  of  a  scissors 
between  the  hemostat  and  the  uterus.  The  peritoneum  is  then 
torn  or  cut  to  the  anterior  surfaces  of  the  broad  ligaments.     The 


26o 


Injuries  and  Diseases  of  the  Cervix 


posterior  cul-dc-sac  is  opened  in  the  same  way  between  a  hemostat 
placed  close  to  the  rectum  and  the  uterus,  and  the  opening  is 
enlarged  to  the  broad  ligaments.  The  vagina  is  packed  with 
gauze,  the  instruments  used  in  the  vaginal  operation  are  laid 
aside,  the  operator  and  his  assistants  change  their  gloves.    The 


patient  is  arranged  on  the  table  for  an  abdominal  section.  Her 
abdomen  is  opened  in  tlie  median  line  by  a  l<mg  incision.  The 
fundus  uteri  is  seizefl  with  lenuculum  forceps  and  jiulled  to  one 
side.  The  ovarian  artery  and  the  round  ligament  on  the  oppo- 
site side  are  hgated  with  silk  ligatures.     A  clamp  is  plated  on 
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the  broad  ligament  above  the  ligatures  so  that  its  whole  width  is 
included.  A  hemostat  is  fastened  to  the  broad  ligament  just 
above  the  ligature  on  the  ovarian  artery,  and  the  broad  ligament 
is  cut  with  scissors  between  the  hemostat  and  the  clamp  until  the 
round  ligament  is  severed.  The  uterus  now  being  forcibly  drawn 
to  the  opposite  side,  the  incision  made  in  the  vaginal  operation 
through  the  anterior  cul-de-sac  is  lengthened  by  a  cut  through 
the  peritoneum  to  join  the  incision  through  the  broad  ligament 
which  has  severed  the  round  ligament.  By  a  blunt  dissection 
of  the  peritoneal  flap  on  the  anterior  base  of  the  broad  ligament 
the  ureter  and  the  uterine  artery  may  be  exposed.  The  artery 
may  be  ligatcd  on  the  outer  side  of  the  ureter,  if  it  is  desired  to 
remove  as  much  of  the  connective  tissue  around  the  cervix  as 
possible,  and  it  is  always  well  to  do  so.  The  artery  is  cut  on 
the  distal  or  inner  side  of  the  ligature  and  the  lateral  attachments 
of  the  cer\ix  are  severed.  The  same  procedure  is  carried  out  on 
the  opposite  side,  whereupon  the  uterus  is  freed  and  lifted  out 
of  the  abdomen.  An  examination  is  made  of  the  iliac  lymphatic 
glands.  They  are  not  likely  to  be  enlarged  if  the  case  is  an 
operable  one.  If  they  are,  they  should  be  removed  by  slitting 
the  peritoneum  over  them  upon  a  grooved  director  and  carefully 
dissecting  them  out  with  the  greatest  care  not  to  injure  the  im- 
portant blood-vessels  upon  which  they  lie. 

It  is  a  moot  question  whether  the  lymphatic  glands  should 
always  be  removed,  as  in  the  operation  for  cancer  of  the  breast. 
It  has  been  enthusiastically  advocated  and  uniformly  practiced  by 
a  few  operators  recently,  but  it  is  too  soon  to  judge  of  the  results. 
So  far  as  our  present  knowledge  goes,  when  the  lymphatics  are 
involved  there  is  sure  to  be  a  recurrence,  and  the  case  is  reallv 
inoperable;  but  any  attempt  to  improve  the  ultimate  result  of 
hysterectomy  for  cancer  of  the  cervix  seems  justifiable  in  the 
present  unsatisfactory'  status  of  the  operation. 

Werthcim's*  tcchnic  is  typical  of  the  radical  operator's  procedure: 
After  oix?ning  the  alKlomcn  by  an  incision  from  the  pubes  to  the  navel,  the 
uterus  is  pulled  up  while  the  adnexa  arc  drawn  aside  so  as  to  ex|K)se  the  region  of  the 
ureters.  These  are  seen  through  the  peritoneum,  which  is  then  lifted  with  forceps, 
and  split  along  the  course  of  each  ureter  as  far  as  the  jK)int  where  it  enters  the 
parametric  tissue.  This  concludes  stage  i.  In  stage  2  the  uterus  is  dravm  up- 
wards while  the  bladder  is  separated  from  the  cer\ix,  the  round,  infundibulo- 
pehic  and  broad  ligaments  being  then  tied  and  divided.  In  stage  3,  first  on  one 
side,  then  on  the  other,  the  finger  is  thrust  along  the  ureter  through  parametric 
tissue  until  the  bladder  is  reached.  The  uterine  vessels  are  felt,  tied,  and  divided. 
The  ureters  are  thus  exfwsed  to  sight  along  the  whole  of  their  course  in  the  fx^lvis. 
In  stage  4  the  uterus  is  drawn  towards  the  pubes.  The  fK'ritoneum  is  dividend  across 
the  pouch  of  Douglas,  and  the  rectum  is  sej)arated  easily  from  the  fxjstcrior  vaginal 

*  "Archiv  f.  Oyn.,"  Bd.  Ixv,  1901;  Abst.  in  "Jour,  of  Obstct.  and  Gyn.  of  the 
British  Empire,"  1902,  p.  349. 
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wall.  The  utero-sacral  ligaments  are  divided  and  bleeding  points  are  secured. 
In  stage  5  the  bladder  is  more  completely  freed  from  the  vagina,  so  that  the  vaginal 
canal  is  at  length  free  on  all  sides.  Two  right-angled  forceps  are  now  fastened 
across  the  vagina  below  the  cancerous  cervix.  In  stage  6  the  vagina  is  cut  through 
below  the  grip  of  the  forceps,  which  are  thus  removed  with  the  uterus,  appendages 
and  upper  part  of  the  vagina.  In  stage  7  all  affected  cellular  tissue  and  lymphatic 
glands  are  cleared  away  in  an  orderly  manner,  first  dissecting  the  outer  side  of  the 
common  and  external  iliac  vessels,  and  lastly  the  triangle  between  the  external 
iliac  and  the  hypogastric  vessels.  Wertheim  has  never  carried  his  dissection  up- 
wards above  the  bifurcation  of  the  aorta.  The  raw  surface  is  covered  with  peri- 
toneum, and  an  iodoform -gauze  drain  is  carried  into  the  remainder  of  the  vagina. 
The  two  great  disadvantages  of  this  radical  operation  are  the  high  primary  mortality 
and  the  severe  cystitis  that  results  from  the  destruction  of  the  nerve-supply  to  the 
bladder.  The  latter  disadvantage  can  be  partly  obviated  by  boracic  acid  irriga- 
tions after  each  catheterization  until  the  patient  regains  the  power  of  spontaneous 
urination. 

It  is  urged  by  Kelly  and  his  followers  that  the  insertion  of 
bougies  into  the  ureters  is  a  desirable  prerequisite  to  hysterec- 
tomy for  cancer  by  any  method,  and  in  selected  cases  it  is  well 
worth  remembering;  but  it  is  not  really  nccessar)^  if  the  disease 
has  not  extended  beyond  the  cervix;  it  has  not  always  been  pos- 
sible to  catheterize  both  ureters  in  these  cases  and  the  presence 
of  bougies  in  the  ureters  has  not  prevented  their  ligation  or  in- 
clusion in  a  clamp.* 

After  the  removal  of  the  uterus  and  the  examination  of  the 
pelvic  lymphatic  glands,  the  posterior  and  anterior  vaginal  walls 
are  united  with  two  or  three  interrupted  catgut  sutures;  the  peri- 
toneum attached  to  the  bowel  is  united  to  that  attached  to  the 
bladder  by  a  few  interrupted  catgut  sutures.  The  abdominal 
wound  is  closed.  The  vaginal  packing  is  then  removed,  as  it  has 
been  soaked  with  blood,  and  is  replaced  with  fresh  gauze,  which 
is  removed  in  forty-eight  hours. 

An  important  modification  of  this  technic  is  advocated  and 
practised  by  A.  J.  Downes.  Instead  of  ligatures  on  the  vessels 
of  the  broad  ligament,  the  whole  broad  ligament  is  compressed 
and  cooked  by  the  Downes  electrothermic  angiotribe  (page 
642).  Outlying  nests  of  cancer  cells  are  thus  likely  to  be  de- 
stroyed.^ 

Vaginal  Hysterectomy. — The  vaginal  method  is  preferable 
if  the  w^oman  is  very  fat,  if  the  operation  promises  to  be  par- 
ticularly easy  and  rapid,  and  if  the  patient^s  general  condition 
is  not  good. 

^  Cullen,  op.  cit.  Both  accidents  occurred  in  Kelly's  clinic  in  spite  of  bougies  in 
the  ureters. 

^  I  have  used  this  method  in  both  carcinomata  and  sarcoma  of  the  uterus  and 
like  it.  It  is  somewhat  safer,  or  at  least  gives  the  operator  a  sense  of  security 
to  exfHDse  the  ureter  and  to  ligate  the  uterine  artery.  The  cautery  clamp  is 
then  applied  to  the  inner  side  of  the  ureter  and  the  ligature.  The  ovarian  artery 
and  that  of  the  round  ligament  may  be  safely  trusted  to  the  electrothermic  pressure 
and  require  no  ligature. 


Treatment  of  Carcinoma  of  the  Cervix  Uteri       263 

The  woman  is  always  prepared  for  an  abdominal  section  in 
case  of  unforeseen  difficulties  in  the  vaginal  operation  which 
might  necessitate  opening  the  abdomen. 

The  first  steps  of  the  operation  are  the  same  as  those  described 
in  the  combined  method.  After  opening  the  anterior  and  pos- 
terior cul-de-sac  and  freeing  the  lateral  attachments  of  the  cervix 
up  to  the  uterine  arter)',  the  uterus  is  cut  in  half  by  inserting 
one  blade  of  a  strong  straight-bladed  scissors  in  the  cervix  and 
placing  the  other  upon  the  anterior  surface  of  the  uterus;  as 
the  uterus  is  cut  it  is  pulled  downward  by  tenaculum  forceps 
fastened  to  its  anterior  surface  on  both  sides  of  the  median  line, 
which  are  shifted  upward  until  the  fundus  appears  in  the  vagina 
through  the  opening  in  the  anterior  cul-de-sac;  meanw^hile  Lan- 
dau^s  ecarteurs  arc  inserted  in  the  pelvic  cavity  and  are  pressed 
upward  and  outward  by  assistants,  to  crowd  the  ureters  out  of  the 
way.  When  the  fundus  is  reached,  the  scissors  cut  the  posterior 
uterine  wall  from  the  fundus  toward  the  cervix,  the  blade  origi- 
nally inserted  in  the  uterine  cavity  still  remaining  there  until 


Fig.  281. — Ecarteur,  for  distending  the  wound  and  guarding  the  ureter. 

the  uterus  is  completely  divided.  One-half  is  allowed  to  retreat 
within  the  peh-ic  cavity.  The  other  is  held  firmly,  fundus  down- 
ward, by  a  forceps.  The  ovary  and  tube  on  this  side  are  freed 
if  they  are  adherent,  and  are  pulled  inward  and  downward, 
exposing  the  free  edge  of  the  broad  ligament  and  the  infun- 
dibulopelvic  ligament.  A  strong  clamp  is  then  fastened  firmly 
upon  the  broad  hgament,  including  the  ovarian  arter)'.  Another 
is  placed  to  the  inner  side  of  the  first,  its  point  reaching  beyond 
the  round  ligament;  a  third  clamp  on  the  inner  side  of  the 
second  includes  all  the  tissues  attached  to  the  lateral  surface  of 
the  uterus,  its  points  projecting  beyond  the  free  inferior  border 
of  the  structures  separated  from  the  cervix  in  the  original  circu- 
lar incision  in  the  vaginal  vault,  the  operator's  forefinger  guarding 
the  points  of  the  clamp  as  it  is  closed  as  tightly  as  possible. 
The  half  of  the  uterus  thus  secured  is  cut  away  by  scissors, 
which  completely  sever  the  broad  ligament  and  connective  tissue 
on  the  inner  side  of  the  clamps.  The  other  half  of  the  uterus, 
hooked  down  by  a  finger  or  pulled  down  by  forceps,  is  turned 
upside  down  by  traction  on  the  fundus;  the  tube  and  ovary  are 
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brought  down  as  before,  the  clamps  are  applied  to  the  broad 
ligament,  and  the  second  half  of  the  uterus  is  removed  as  was  the 


Fig.  385,— Tffih  of  the  (iUi  h 

first.'  If  there  is  a  tendency  to 
prolapse  of  ihc  intestines  through 
the  open  vault  of  the  vagina,  a 
strip  of  gauze  is  lightly  packed  in 
the  opening,  being  pushed  be- 
yond the  cut  surfaces  of  the  "_ 
ments.  The  field  of  operation 
carefully  surveyed  for  a  minute 
or  two  to  detect  hemorrhage. 
If  a  bleeding  point  is  observed, 
it  is  clamped  wilh  a  hemostat 
or   a    short-bladcd   forceps.     If 

'  The  opcratur  should  not  be  satisfied  wilh  the  common  custom  of  leavin 
tul>cs  ami  ovaries  l)chitid  in  a  vaRinal  hystereclomy.  Il  has  l>cen  demonsli 
that  they  may  contain  incipient  nodes  of  cancer. 
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packing  has  been  inserted  beyond  the  clamps,  it  is  removed.  A 
fresh  strip  of  gauze  is  then  lightly  packed  into  the  opening,  ex- 
tending a  short  distance  beyond  the  clamps,  to  protect  the  intes- 
tines and  lo  prevent  their  prolapse.  A  second  strip  of  gauze  is 
packed  into  the  vagina  between  the  clamps;  a  third  is  placed 
gently  between  the  latter  and  the  vaginal  walls,  to  prevent  iheir 
being  bruised  or  wounded  by  the  shanks  of  the  instruments.  The 
handles  of  the  forceps  projecting  from  the  vagina  are  enveloped 


Fig.  387.— L'lerU5  delivered  from  the  pelvis  (Landau). 


in  a  sheet  of  gauze  and  arc  further  supported  by  a  towel  folded 
around  them  and  pinned  to  the  abdominal  binder  in  the  shape 
of  a  sling.  Prjor's  forceps  with  detachable  handle  do  not 
project  much  beyond  ihe  vulva  and  on  that  account  are  pref- 
erable. 

The  greatest  care  must  be  exercised,  in  transporting  the 
patient  to  her  bed,  not  to  subject  ihc  clamps  lo  any  violence  or 
traction,  which  might  pull  them  off  the  broad  ligaments.     When 
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the  patient  is  placed  upon  her  back  in  bed,  a  folded  towel  is 
slung  around  each  thigh  just  above  the  knee,  both  ends  being 
pinned  to  the  bed  sheet  on  the  outer  side  of  the  legs,  thus  hold- 
ing them  apart  and  flexed.  The  vaginal  packing,  the  pelvic 
packing  and  the  clamps  are  left  undisturbed  for  forty-eight 
hours,  the  patient  meanwhile  being  catheterized  every  eight  hours 
and  powdered  boracic  acid  being  dusted  thickly  upon  the  gauze 
enveloping  the  forceps  handles  or  shanks,  and  upon  the  external 
genitaUa. 


of  Ihc  vulva  (Landau). 


To  unfasten  and  remove  the  clamps,  the  gauze  around  their  pro- 
jecting ends,  the  strip  in  the  vagina  and  that  between  the  instruments 
and  the  vaginal  walls  are  first  removed.  The  catches  of  all  the 
clamps  are  then  unfastened  and  the  handles  gently  separated  a 
little.  Cautious  traction  is  made  first  upon  one  and  then  another 
until  it  is  discovered  which  comes  most  easily  first.  After  the 
removal  of  the  clamps,  the  gauze  strip  in  the  pelvis  is  extracted 
if  it  ct»mes  away  easily;  if  not,  it  is  left  another  day  or  two.  A 
fresh  packing  is  inserted  in  the  vagina  to,  but  not  through,  the 
vaginal  vault.    Landau's  ecarteurs  are  verj'  convenient  for  this 
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purpose,  used  as  vaginal  retractors,  one  blade  on  the  anterior, 
the  other  upon  the  posterior  wall.  The  bowels  are  opened  on 
the  third  day.  The  vaginal  packing  is  renewed  daily.  Vaginal 
douching  may  be  ordered  after  the  first  week.  The  clamp  method 
is  preferable  to  ligatures  in  a  vaginal  hysterectomy.  The  latter  are 
much  more  difficult  to  apply  and  give  far  less  security  against 
hemorrhage.     They  arc  likely  to  slip  even  if  well  applied,  and  there 


Fig.  j8q. — SecurinR  the 


arteiy  wiih  forceps  (Landau). 


is  constant  danger  of  secondarj'  hemorrhage.  The  author  only 
uses  them  in  case  of  prolapse  of  the  uterus  in  which  the  operation 
is  conducted  outside  the  woman's  body  and  the  ligatures  are  ap- 
plied in  the  same  manner,  with  as  much  security  and  convenience 
as  in  an  abdominal  operation. 

Schuchardt's  perineovaginal  section  permits  a  free  access  to 
the  pelvic  organs.  It  enables  the  operator  to  use  ligatures  if  he 
prefers  and  to  remove  the  parametrium  extensively.    The  essen- 
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tial  feature  of  Schuchardt's  incision  is  a  section  of  the  vagina 
on  the  left  side  from  the  lateral  vaginal  vault  to  the  labium  majus 
and  an  extension  of  the  incision  through  the  perineum,  around 
the  anus  to  the  sacrum.  The  vaginal  and  perineal  section  per- 
mits a  wide  separation  of  the  anterior  and  posterior  vaginal  walls.' 
Two  other  operations  for  cancer  of  the  cervix  merit  descrip- 
tion.    Werner's  operation  is  thus  described  by  himself: 


Fig.  190. — Si'curing  the  ovarian  arlery  on  thi'  left  side  «ith  forceps  (Landau), 


"The  patient  having  been  anesthetized,  the  whole  vaginal 
portion  was  ver\'  easily  removed  by  a  sharp  spoon  curet,  as  it 
was  completely  broken  down  by  the  disease.  The  remaining 
bleeding  surface  was  seared  over  with  the  thermocautery.  The 
patient  was  then  prepared  for  laparotomy.  Both  ovaries  and 
lubes  were  found  adherent,  and  the  left  tube  distended  with  about 
an  ounce  of  creamy  pus.     After  the  ovarian  arteries  were  secured, 

'Schauta,  "Monats.  f.  Geb.  u.  Gyn.,"  Feb.,   1902.     Schuchardl,  ibid.,  vol. 
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the  bladder  was  separated  not  only  from  the  uterus,  but  also  from 
the  broad  ligaments  on  either  side  as  far  as  possible,  so  as  to  get 
the  uterus  out  of  the  way.  This  opened  up  both  broad  liga- 
ments, and  the  uterine  arteries  could  be  easily  traced  over  to  near 
the  pelvic  bones,  where  they  were  tied  without  difBculty.  An 
assistant  having  inserted  iwo  fingers  into  the  vagina  as  guides, 
the  dissection  between  bladder  and  vagina  was  then  carried  down 
to  within  about  an  inch  of  the  vulva.  The  sacro-uterine  liga- 
ments were  then  divided  with  scissors,  the  rectum  was  separated 


Fi(t,  iQi. — Anterior  wall  of  ui 


which  then  cul  the  postcrit 


from  Douglas's  pouch,  and  with  two  fingers  the  dissection  ex- 
tended down  to  the  lower  half  of  the  vagina.  The  lateral  walls 
of  the  vagina  were  then  freed  from  their  attachments.  The 
uterus  and  vagina  were  now  only  held  by  the  base  of  the  broad 
ligaments,  which  were  ver}'  firmly  bound  to  the  vaginal  fomices, 
the  separation  of  which  formwl  the  only  really  difficult  part  of 
the  operation.  This  having  been  accomplished  and  the  broad  liga- 
ments completely  divided,  the  finger  could  be  passed  all  around 
the  uterus  and  vagina,  and  at  no  place  had  the  \'aginal  tube  been 
opened.     The  loss  of  blood  during  the  whole  operation  was  in- 
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significant.  The  uterus  and  vagina  were  then  pushed  down  into 
the  pelvic  outlet,  and  the  bladder,  with  its  peritoneal  flap  drawn 
across  the  pelvic  cavity,  stitched  over  the  rectum  to  the  posterior 
wall  of  the  pelvis,  thereby  completely  shutting  off  the  pelvis  from 
the  general  peritoneal  cavity,  and  covering  up  all  raw  surfaces 
with  peritoneum.  The  abdomen  was  closed  in  the  usual  manner. 
The  operation  having  been  done  in  the  Trendelenburg  posture, 
the  patient  was  now  replaced  in  the  ordinary  lithotomy  posi- 
tion.    The  uterus,  which  was  protruding  at  the  vulva,  was  seized 


with  volsella  forceps  and  drawn  completely  out  of  the  vulvar 
orifice  with  the  inverted  vagina.  With  the  finger  in  the  rectum 
and  the  sound  in  the  bladder  as  safeguards  against  injuring 
these  organs,  the  inverted  vagina  was  amputated  with  the  thermo- 
cautery. An  inspection  of  the  pelvis  showed  a  large  raw  cavity, 
lined  in  front  and  above  by  the  bladder,  behind  by  the  rectum, 
about  four  inches  of  which  was  completely  exposed,  and  below 
by  a  very  short  vagina.  The  cavity  was  lightly  packed  with 
gauze.     Duration  of  operation,  two  hours.     Examination  of  the 
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pelvis  on  the  tenth  day  showed  a  very  small  cavity  above  the 
remaining  vagina  covered  with  healthy  granulations,  in  which 
the  bladder  and  rectum  were  no  longer  recognizable.  The  oper- 
ative technic  I  found  much  easier  than  I  had  anticipated,  and  not 
more  difficult  than  a  total  abdominal  hysterectomy.  After  a  little 
experience  I  think  it  should  not  consume  more  time  than  the 
latter  operation.     I  would  suggest  the  use  of  rubber  gloves  for 


the  prcliminar)-  curetment,  to  keep  the  hands  aseptic,  and  to  avoid 
contact  with  cancerous  tissue,  thereby  not  only  pre\enting  any 
danger  of  septic  contamination,  but  also  excluding  with  absolute 
certainty  the  passibility  of  inoculation,"' 

Byrtte's  operation  is  thus  described  by  its  author: 

"A  diverging  volsella,  after  being  passed  well  into  the  cervical 

■  "Amcr.  Jour,  of  Obsli-l.."  v,.l.  XJtxvii.  No,  3,  1898. 
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canal,  should  be  expanded  to  a  proper  degree  and  locked,  so  as 
to  afford  complete  control  of  the  uterus  during  the  entire  opera- 
tion. By  alternate  traction  and  upward  pressure  of  the  uterus 
an  accurate  idea  may  be  obtained  as  to  the  proper  point  to  begin 
the  circular  incision,  so  as  to  avoid  injuring  the  bladder  or  open- 
ing into  the  cul-de-sac  of  Douglas.  As  to  the  latter,  however, 
should  it  be  found  that  the  disease  has  involved  the  retro-uterine 
tissues,  and  that  its  excision  or  destruction  by  the  cautery  can 
not  be  effected  without  opening  into  the  peritoneal  cavity,  there 


Fig.  194. — Insprting  a  gauze  Slrip  In  lam]tnn  Iho 


need  be  no  hesitation  in  doing  so.  1  have  never  known  any 
harm  la  come  from  it  whelher  il  was  done  accidentally  or  by 
design.  Should  il  be  evident  at  the  outset  that  the  operation,  in 
order  to  be  thorough,  must  include  a  portion  of  the  cul-de-sac, 
it  will  be  Ix'tter  to  make  the  line  of  incision  anterior  to  this,  until 
tlie  cer\-ix  has  been  removed,  and  leave  the  incision  of  the  retro- 
uterine parts  by  the  cautery-  knife  to  be  the  final  proceduR*. 
Under  these  circumstances  all  that  will  Ik  needed  will  be  an 
antiseptic  tampon  properly  applied.     In  proceeding  to  make  the 
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circular  incision,  the  cautery  knife,  slightly  curved  and  cold, 
should  be  applied  close  up  to  the  vaginal  junction,  and  from  the 
moment  the  current  is  turned  on,  should  be  kept  in  contact  with 
the  parts  being  incised.  Before  removing  the  electrode  for  any 
purpose,  such  as  change  of  position  or  altering  the  curve  of  the 
knife,  the  current  should  first  be  stopped  and  the  instrument 
again  placed  in  position  while  cool  before  resuming  the  incision. 
In  other  words,  if  the  knife,  though  heated  only  to  a  dull  red, 
be  applied  to  parts  at  all  vascular,  hemorrhage  more  or  less  will 
certainly  follow;  whereas,  the  cool  platinum  blade  being  already 
in  contact  with  moisture  as  the  current  is  being  transformed  into 
heat,  vessels  are  shrunken  or  closed  even  before  they  are 
severed.  This  is  a  very  important  point  and  should  never  be 
lost  sight  of  in  all  cauter\^  operations.  The  circular  incision 
having  been  made  to  the  depth,  say,  of  a  quarter  of  an  inch,  it 
will  now  be  observed  that  by  increased  traction  the  uterus  may 
be  drawn  much  farther  downward,  and  by  directing  the  knife 
upward  and  inward  the  amputation  may  be  carried  to  any  desired 
extent.  In  cases  calling  for  amputation  above  the  os  internum, 
it  will  be  better  to  excise  and  remove  the  cervix  first ;  then,  by 
dilating  the  upper  canal  sufficiently  to  admit  the  diverging 
volsella,  once  more  proceed  as  in  the  first  instance,  taking  care, 
however,  to  keep  within  bounds.  It  will  be  found  that  the 
cupped  stump  can  now  be  drawn  down  and  made  to  project 
as  a  more  or  less  convex  body.  In  all  cases  the  dome-shaped 
electrode  should  be  passed  over  the  entire  cavity  repeatedly  so 
as  to  render  the  cauterization  still  more  complete.  It  is  im- 
portant to  add  that,  in  carr^'ing  the  knife  toward  the  sides  of  the 
cervix,  circular  and  other  arterial  branches  are  likely  to  be  en- 
countered, and  hence,  in  this  locality  particularly,  a  high  degree 
of  heat  in  the  platinum  blade  is  to  be  carefully  avoided.  As  an 
additional  security  against  hemorrhage,  the  convexity  of  the  knife 
should  be  pressed  against  the  external  surface  of  each  particular 
section  cut,  so  as  to  close  tjie  vessels  more  effectually.  It  is  well 
to  state  that  the  metallic  parts  of  the  electrode  for  the  distance  of 
about  two  inches  should  be  covered  with  a  strip  of  thin  flannel, 
so  that  the  vagina  may  b(^  protected  from  injur}-  through  the 
reflected  heat. 

**I  stated  that  in  40  out  of  63  cases  of  cancer  of  the  portio 
vaginalis  (23  having  strayed  away)  periods  of  exemption  from 
relapse  were  obtained  ranging  from  two  to  twenty-two  years, 
being  an  average  of  over  nine  years  for  each;  and  of  50  out  of 
81  cases  involving  the  entire  cervix  (31  being  lost  sight  of),  10 
had  an  exemption  from  recurrence  for  over  two  years,  11  over 
three  years,  6  over  four  years,  8  over  five  years,  6  over  seven 
18 
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years,  2  over  eleven  years,  i  over  thirteen  years,  and  i  over 
seventeen  years.  Nor  is  this  all,  for  the  table  would  now  bear 
important  reconstruction — no  less  than  6  of  these  cases,  and 
probably  many  more,  having  until  now  enjoyed  a  complete 
immunity.  Moreover,  one  patient  operated  on  in  1875,  and  a 
most  unpromising  case,  too,  and  who  could  not  be  found  at  the 
time  of  my  report,  has  since  been  discovered  by  Dr.  Homer  L. 
Bartlet,  of  Flatbush,  with  whom  I  saw  her,  and  who  was  present 
at  the  operation.  Two  months  ago,  or  nearly  twenty -one  years 
after  the  operation,  she  was  in  perfect  health." 

Attempts  to  cure  cancer  of  the  cervix  or  stay  the  progress  of 
the  disease  have  been  made  by  the  following  plans:  Ligation 
of  the  internal  iliac,  the  ovarian,  and  the  round  ligament  arteries,* 
injection  of  various  medicaments  into  the  tumor,  such  as  alcohol, 
cinnamic  acid,  quinin,  Chian  turpentine, and  chlorid  of  calcium; 
injection  of  epithelial  scrum ;  inoculation  of  the  cancerous  region 
with  streptococci;  injection  of  hemolytic  and  bacteriolytic  sera; 
but,  while  some  degree  of  success  has  been  attained  with  these 
methods  in  a  few  cases,  they  are  not  recommended.  The  radical 
operation  if  possible  or  the  use  of  the  curet  and  cautery  followed 
by  the  :v-ray  are  the  only  remedial  measures  at  present  to  be  de- 
pended upon. 

The  Prognosis  of  the  Operative  Treatment  of  Cancer  of  the  Cervix 
Uteri. — A  recurrence  of  the  cancer  after  its  removal  by  hyster- 
ectomy has  hitherto  been  at  least  the  rule.  The  growth  recurs 
in  one  of  four  ways:  (i)  In  or  about  the  scar  of  the  vaginal 
wound;  (2)  in  the  lymphatic  glands;  (3)  by  metastasis  in  dis- 
tant organs;  (4)  in  the  neighborhood  of  the  field  of  operation 
by  an  implantation  metastasis.^ 

Local  or  wound  recurrence  is  almost  the  invariable  rule.  A 
number  of  observers  have  found  in  the  microscopical  study  of 
uteri  removed  for  cancer  of  the  ccrv^ix  an  extension  of  cancer 
cells  laterally  or  posteriorly  in  fine  ray-like  growths,  only  appar- 
ent under  the  microscope.  Outlying  nests  of  cancer  cells  may 
be  discovered  with  apparently  healthy  tissue  interv^ening  be- 
tween them  and  the  parent  growth.  The  operator,  therefore,  often 
leaves  cancerous  tissue  behind,  although  he  makes  his  incisions 

*  An  abdominal  section  is  performed:  the  peritoneum  on  the  posterior  pelvic 
wall  is  split  from  the  bifurcation  of  the  aorta  downward;  the  bifurcation  of  the 
iliac  arteries  is  felt  for,  and  the  internal  iHac  or  hypogastric  arteries  are  ligated.  Then 
the  ovarian  and  round  ligament  arteries  are  ligated  with  a  double  ligature.  The 
foul  discharge  and  bleeding  may  cease  for  about  six  months,  but  both  return.  Ex- 
cept in  the  case  of  profuse  bleeding  that  directly  threatens  life,  the  operation  gives 
no  better  result  than  the  curet  and  cautery,  and  is  much  more  dangerous  and 
difficult.  * 

'  Winter,  op.  cU. 
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in  structures  apparently  healthy  and  provides  a  wide  margin 
between  his  incisions  and  the  cancer.  The  large  majority  of 
specimens  examined  show  this  result/  The  discouraging  pro- 
portion of  recurrences  after  the  radical  operation  for  cancer 
of  the  cervix  is  therefore  not  strange.  A  recurrence  of  can- 
cer in  the  lymphatic  glands  is  rare.  The  lymphatic  ducts  of 
the  upper  vagina  and  of  the  cervix  run  along  the  bases  of  the 
broad  ligaments  and  then  upward  to  the  iliac  glands,  situated  just 
below  the  iUopectineal  Une,  in  front  of  the  sacro-iliac  synchon- 
drosis, and  in  the  fork  of  the  great  iliac  arteries,  where  they  divide 
into  the  internal  and  external  branches.  The  ducts  of  the  uterine 
fundus  follow  the  ovarian  arteries  in  the  upper  edges  of  the  broad 
ligament  and  then  run  upward  to  the  lumbar  retroperitoneal 
glands  in  front  of  the  aorta.  A  subordinate  system  of  small 
ducts  runs  from  the  uterine  comua  along  the  round  ligaments  to 
the  glands  in  the  groins.  The  iliac  lymphatic  glands,  therefore, 
are  the  seat  of  lymphatic  involvement  in  cancers  of  the  cervix, 
but  they  are  not  often  affected.  In  two-thirds  or  more  of  the 
fatal  cases  the  iliac  glands  arc  found  free  from  disease  at  the 
postmortem  examination. 

A  recurrence  of  cancer  of  the  cervix  by  metastasis  in  a  dis- 
tant organ  is  quite  exceptional.  In  202  cases  Winter  found  me- 
tastasis in  9 — 2.5  per  cent.  That  implantation  metastasis  is  possi- 
ble is  shown  by  experiments  upon  animals  and  human  beings  and 
by  clinical  observation.  The  possibility  must  be  borne  in  mind 
and  guarded  against  in  the  operative  tcchnic,  but  recurrence  of  a 
cervical  cancer  in  this  manner  is  the  rarest  of  all.  There  is  a 
wide  divergence  in  the  actual  results  secured  by  the  radical  treat- 
ment of  cancer  of  the  cervix.  Byrne's  statistics  have  already 
been  cited.  Richelot  claims  10  per  cent,  of  cures;  Winter,  in 
the  operations  of  the  Berlin  Frauenklinik  prior  to  1892,  30  per 
cent.;  Olshausen,  18  per  cent.;  Schauta,  31  per  cent.;  Kalten- 
bach,  14  per  cent.;  Fritsch,  36  per  cent.;  Leopold,  53  per  cent. 
Jacobs,  in  82  vaginal  hysterectomies,  saw  a  recurrence  in  every 
one  within  a  year,  and  all  the  patients  are  now  dead.  In  a  second 
series  of  95  cases  in  which  the  abdominal  operation  was  performed, 
and  in  which  the  parametrium,  pelvic  lymphatics,  and  upper  part 
of  the  vagina  were  removed,  only  7  arc  free  from  recurrence  and 
only  one  of  these  was  operated  on  more  than  five  years  before 
the  report.  Baldy  and  Robb  claim  that  less  than  5  per  cent, 
of  cancers  of  the  cervix  are  permanently  cured  by  the  radical 
operation.  In  Kelly's  clinic,  of  75  cancers  of  the  cervix,  only 
5  per  cent,  arc  permanently  cured.  Noble,  in  23  cases  of  hys- 
terectomy for  cancer  of   the  cervix,  is   able  to  report  3  without 

*  Frommel,  in  Vcit's  "Handbuch,"  vol.  3*. 
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recurrence  after  five  years. ^  The  author  has  had  44  vaginal  and 
18  combined  hysterectomies  for  cancer  of  the  cervix,  with  4  deaths 
from  the  operations.  Four  of  these  patients  are  known  to  be 
alive  after  five  years.  All  the  rest  are  dead  from  recurrent  growths, 
too  recently  operated  upon  to  be  regarded  as  cured,  or  unheard 
from.  The  prognosis  depends  largely  upon  the  stage  of  the  can- 
cer at  the  time  of  operation.  There  is  a  period  when  all  can- 
cers of  the  cervix  are  probably  curable,  but  unfortunately  this 
period  is  usually  past  when  the  operator  first  sees  the  patient. 
The  more  ignorant  the  patient,  the  less  likely  she  is  to  apply  for 
medical  aid  in  time.  In  the  author's  eighteen  years'  gyneco- 
logical service  in  the  Philadelphia  Hospital  (Almshouse)  there 
have  never  been  less  than  3  patients  in  the  cancer  ward;  often 
many  more.  Of  the  80  or  more  cases  of  cancer  of  the  cerv-ix  in 
that  institution  under  the  author's  care,  there  has  been  but  one 
operable  case,  and  that  woman  positively  refused  operation. 

Recurrence  after  the  removal  of  a  cervical  cancer  is  usually 
observed  within  the  first  three  years;  it  is  uncommon  between 
the  third  and  fifth  year,  and  is  ver)^  rare  after  five  years.  It  has, 
however,  been  observed  at  the  end  of  twelve  and  twenty-one  years 
(Olshausen).  Nodes  are  felt  in  the  vaginal  scar,  or  may  be  made 
out  by  a  rectal  examination  in  the  bases  of  the  remnants  of  the 
broad  ligaments.  The  recurrence  may  take  the  form  of  cancerous 
infiltration  of  the  pelvic  connective  tissue,  with  a  firm  mass  ex- 
tending laterally  and  posteriorly  like  a  pelvic  inflammator)'  exu- 
date. If  the  iliac  lymphatic  glands  are  involved,  they  may  be 
felt  by  deep  abdominal  palpation  in  an  examination  under  an- 
esthesia, as  hard,  movable  nodules.  A  serosanguinolent  vaginal 
discharge  appears,  and  the  later  ulcerative  stages  of  the  disease 
have  many  of  the  same  clinical  features  that  are  presented  by 
an  advanced  inoperable  cervical  cancer. 

Granulation  tissue  around  a  silk  ligature  or  the  inclusion  of 
one  end  of  a  Fallopian  tube  in  the  vaginal  wound  and  pouting 
of  its  mucous  membrane  may  suggest  a  recurrence  of  cancer, 
but  there  is  no  exuberant  growth,  no  friability  of  the  tissue 
and  no  infiltration  around  the  suspected  area.  A  microscopical 
study  of  a  fragment  of  tissue  removed  for  the  purpose  is  con- 
clusive. 

The  Palliative  Treatment  of  Cervical  Cancer. — If  the  case  is  in- 
operable the  patient  may  often  be  made  comfortable  for  some 
months  at  least,  and  her  life  may  be  prolonged  by  removing  or  de- 
stroying as  much  of  the  cancer  as  possible  and  by  the  .r-ray  treat- 
ment.    The  exuberant  growth  is  scraped  away  with  a  serrated 

*  "Phila.  Med.  Jour.,"  Nov.  9,  1901.  I  am  indebted  to  Dr.  Noble's  article  for 
a  great  part  of  the  foregoing  statistics. 
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curet ;  portions  of  it  too  solid  to  be  removed  by  the  curet  may  be 
cut  oflF  with  scissors.  The  hemorrhage  may  appear  formidable  at 
first,  but  it  grows  less  as  the  redundant  tissue  is  removed.  There 
is  always  danger  of  opening  Douglas's  pouch  or  the  bladder  in 
this  operation.  The  former  accident  has  no  serious  consequences 
and  need  give  the  operator  no  concern.  The  latter,  however, 
should  be  carefully  avoided,  as  the  vesicovaginal  fistula  makes 
the  patient  more  miserable  than  she  was  before  the  operation. 
The  raw  surface  remaining  usually  in  the  shape  of  a  deep  pit  in 
the  vaginal  vault  is  thoroughly  charred  with  a  Paquclin  cautery 
or  an  electrocautery  point,  the  vaginal  walls  being  protected 
by  four  retractors  or  by  a  short  cylindrical  speculum  of  wood 
or  hard  rubber.  The  vagina  is  washed  out  with  a  douche 
of  sterile  water  and  is  well  dried.  The  walls  are  coated 
with  an  ointment  of  one  part  sodium  bicarbonate  and  three 
parts  ung.  petrolei.  A  tampon  of  cotton  large  enough  to 
fill  the  cavity  of  the  cancer  is  moistened,  but  not  soaked,  with 
a  50  per  cent,  solution  of  chlorid  of  zinc  and  is  placed  in  the  cavity 
left  by  the  curetmcnt.  A  string  is  tied  to  it  to  facilitate  its  re- 
moval. The  vagina  is  packed  with  a  strip  of  gauze  smeared 
with  the  bicarbonate  of  sodium  ointment,  which  will  neutralize 
the  zinc  solution  and  prevent  an  ulceration  of  the  vagina  which 
might  other\vise  be  serious.  The  gauze  is  removed  at  the  end 
of  forty-eight  hours.  The  zinc  chlorid  tampon  is  allowed  to  re- 
main eight  or  ten  days,  when  it  may  be  removed  by  gentle  trac- 
tion on  the  string,  often  bringing  with  it  a  large  slough  of  cervical 
tissue.  The  improvement  in  the  patient's  condition  is  often 
astonishing.  The  cachexia  disappears;  she  regains  color,  weight, 
and  strength;  the  vaginal  discharge  ceases.  She  may  obtain 
a  respite  from  her  former  symptoms  for  months  and  even  years. 
The  author  has  seen  a  patient  remain  comfortable  after  this 
treatment  for  three  years.  Permanent  cures  have  been  observed.^ 
Usually,  however,  the  symptoms  of  ulceration  and  sloughing  re- 
turn in  about  six  months.  The  recurrent  growth  should  again 
be  cauterized  by  both  heat  and  chlorid  of  zinc.  Deodorant 
douches  of  permanganate  of  potassium  and  of  creolin  should 
be  ordered.  A  tampon  saturated  with  methyl-blue,  90  grains; 
alcohol  and  glycerin,  iia  f^iij;  and  water,  f^vij,  is  a  good  local  ap- 
plication. Pelvic  pain  of  an  excruciating  character  may  appear. 
The  patient  should  be  encouraged  to  become  an  opium  eater 
until  she  obtains  comparative  comfort. 

After  a  radical  operation  periodic  examinations  should  be 
made.  If  there  is  a  recurrence,  the  cancerous  nodules  accessible 
in  a  vaginal  examination  should  be  cauterized  by  the  red-hot  iron 

*  Lomer.  "Zeitschr.  f.  Geb.,"  Bd.  1,  H.  2. 
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and  local  applications  of  zinc  chlorid,  followed  by  the  application 
of  the  Roentgen  ray. 

The  Roentgen,  the  Finsen  Rays,  and  Radium  for  Inoperable  and 
Recurrent  Cancers  of  the  Cervix. — It  is  too  early  to  decide  what 
the  ultimate  results  of  the  :v-ray,  the  ultraviolet  ray,  and  radium 
treatment  of  cancer  of  the  cervix  will  be.  A  cure  can  hardly 
be  expected,  but  there  is  no  doubt  of  the  enormous  symptomatic 
relief  frequently  afforded.  Hemorrhage  often  ceases,  the  dis- 
charge diminishes  or  disappears,  pain  is  reUeved,  and  a  patient 
practically  bedridden  may  be  restored  to  an  active  life. 

In  the  cUnic  which  has  been  established  for  the  treatment  of 
these  cases  in  the  Howard  Hospital,  the  patient  is  placed  on  a 
g)^necological  table  in  the  dorsal  position.  The  thighs,  vulva, 
and  mons  veneris  are  protected  with  zinc  foil.  A  large  cali- 
ber, short  Ferguson  cylindrical  speculum  is  inserted  in  the  va- 
gina, exposing  the  cancerous  area.  The  :x;-ray  tube  is  held  some 
four  or  five  inches  away  from  the  vulva  and  the  depth  of  the 
canal  is  exposed  to  the  rays  for  eight  to  ten  minutes.  The 
treatment  is  applied  four  to  six  times  a  week. 

Charles  Lester  Leonard,  of  Philadelphia,  uses  two  Collins 
specula  opened  anteropostcriorly  and  laterally,  one  fitting  inside 
the  other.  He  incloses  the  Crookes  tube  in  a  metal-lined  box 
with  a  fenestra,  so  that  the  rays  are  concentrated  on  the  vagina. 
By  this  plan  protection  of  the  external  parts  is  unnecessary. 

Another  kind  of  box  supported  by  twine  is  hung  over  the 
hypogastrium  for  cases  of  pelvic  infiltration  not  reached  by  the 
vaginal  application.  Pennington*  has  designed  special  tube  shields 
and  specula  of  metal  to  inclose  the  Crookes  tube  and  to  insert  in 
the  vagina  or  rectum,  which  should  often  be  a  great  convenience. 

The  Finsen,  actinic  or  ultraviolet  ray  has  such  a  feeble  power 
of  penetration  that  it  will  probably  prove  of  subordinate  value 
in  the  treatment  of  cervical  cancer.  The  author  has  no  personal 
experience  with  it.  The  high-frequency  current  emit^ting  the 
violet  ray  in  its  sparks  and  possessing  other  therapeutic  powers 
of  its  own  is  likely  to  prove  more  valuable  in  association  with 
the  AT-ray. 

Hydatidiform  sarcoma  of  the  cervical  endometrium  is  a 
name  given  to  a  peculiar  and  rare  growth  of  the  cervical  mucous 
membrane,  first  described  by  Weber^  in  1867.  From  a  broad 
pedicle  a  tumor  grows  out  into  the  cervical  canal  and  soon  pro- 
trudes from  the  os  into  the  vagina.  The  portion  projecting  into 
the  vagina  assumes  the  form  of  a  bunch  of  grapes,  varj'ing  in 
size,  yellow,  brown,  or  bluish-black  in  color.     In  addition  to  the 

'  "Phila.  Med.  Jour.,"  Dec.  13,  1902. 
*"Virchow's  Archiv,"  Bd.  xxxix,  p.  216. 
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spindle,  round,  and  giant  cells  of  sarcoma,  the  tumor  may  con- 
tain striped  muscle-fibers  and  hyaline  cartilage.  The  cervix  and 
the  uterus  may  be  inverted.  It  is  not  yet  known  from  what  part 
of  the  endometrium  the  growth  originally  springs.  The  peculiar 
grape-like  form  of  the  tumor  in  the  vagina  is  due  to  obstructed 
circulation  and  a  very  rich  blood-supply,  Ihe  vesicles  containing 
serum,  jelly-like  mucus,  or  myxomatold  material  and  blood.  This 
form  of  sarcoma  occurs  at  any  time  from  infancy  to  old  age.     It 


Fig-  *9S- — Hydatidiform  sarioma  ot  the  cervix:  L.  Doltcil  line  shovring  the  in- 
dston  of  the  operation;  a,  isulaled  grape-like  cxtrescencc;  (;,  numbcre  of  single 
■■berries"  grown  iDgethcr;  c,  delicate  membrane,  epithelial  in  structure,  stretched 
in  part  over  the  growth  (Pcmicc). 


has  most  frequently  been  observed  in  the  very  j-oung  or  the  middle 
aged. 

The  symptoms  are  Icukorrhea,  metrorrhagia,  a  foul  discharge, 
dysuria  from  pressure  on  the  bladder,  dj'sparcunia  from  the 
obstruction  of  the  vagina  and  possibly  the  protrusion  of  the 
tumor  from  the  vulva. 

The  treatment  is  hysterectomy. 

The  prognosis,  judging  from  the  reported  cases,  is  not  good. 
They  have  all  died  except  two  or  three.     One  woman  was  alive 
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two  months  after  the  operation.  In  another  case  there  was  a 
large  polypoid  tumor  of  the  cervix  without  the  typical  hydatid  form. 
A  third  patient  survived  the  operation  three  months,  but  was  then 
suffering  from  a  recurrent  growth  in  the  pelvis.  Possibly  an 
earlier  diagnosis  would  give  better  results,  but  the  symptoms  are 
not  sufficiently  troublesome  at  first  to  compel  a  patient  to  seek 
medical  advice,  and  the  appearance  of  the  growth  at  first  would 
probably  be  so  much  like  a  mucous  polyp  that  the  differential  diag- 
nosis might  be  difficult.  The  recurrence  of  a  growth  regarded 
as  a  mucovis  polyp  should  arouse  suspicion  of  sarcoma,  and  every 
polypoid  tumor  removed  from  the  cervix  should  be  examined 
microscopically.^ 

*  B.  McE.  Emmet,  "American  Jour,  of  Obstet.,"  March,  1902;  "Das  Traubige 
Sarcomder  Cervix  Uteri";  Pcham.  ** Monatsschr.  f.  Geb.  u.  Gyn.,"  Bd.  x\'iil,  H.  2, 
August,  1903;  H.  Zsasz,  "Zcntralbl.  f.  Gyn.,"  No.  45,  1904;  Bluhm,  "Arch.  f. 
Gyn.,"  Bd.  Ixviii,  p.  236;  Curtis,  "Tr.  Obstet.  Soc.  London,"  1903;  Kcitler, 
"Monatsschr.  f.  Geb.  u.  Gyn.,"  Bd.  xviii,  p.  23. 


PART  VI. 
DISPLACEMENTS  AND  DISEASES  OF  THE  UTERUS* 

The  uterus  in  its  anatomical  position  is  the  central  organ  of  the 
sexual  system  in  women.  It  may  be  called  the  most  important 
organ  also  in  view  of  its  chief  function  as  the  receptacle  of  the 
impregnated  ovum  and  as  the  main  source  of  the  menstrual  dis- 
charge. 

Form  and  Divisions, — In  shape  the  uterus  is  pyriform,  flat- 
tened anteroposteriorly.  It  is  divided  into  the  cervix  or  neck,  the 
corpus  or  body,  and  the  fundus.  It  is  necessar\',  moreover,  to 
consider  separately  the  perimetrium^  or  the  peritoneal  invest- 
ment; the  parametrium,  or  connective  tissue  surrounding  the 
supravaginal  portion  of  the  cervix  and  the  lower  uterine  segment; 
the  myometrium,  or  muscular  body  of  the  organ;  and  the  endo- 
metrium, or  the  mucous  lining  of  the  uterine  cavity. 

The  cervix  uteri  has  been  described.  The  corpus  uteri  extends 
from  the  isthmus  or  the  internal  os  to  the  level  of  the  tubal  inser- 
tions; it  occupies  about  two-thirds  the  length  of  the  uterus. 
The  fundus  uteri  projects  above  the  insertion  of  the  tubes.  It  is 
dome-shaped.  Within  the  body  of  the  uterus  is  its  cavity.  In 
longitudinal  transverse  section  the  cavity  is  triangular  in  shape, 
with  the  base  of  the  figure  above  and  the  apex  below.  The 
lateral  and  superior  borders  of  this  figure  curve  inward  toward 
the  cavity  in  a  nuUiparous  woman. 

The  perimetrium  invests  the  fundus  uteri,  the  anterior  and  pos- 
terior surfaces  of  the  corpus,  and  by  lateral  extensions  forms  the 
broad  ligaments.  The  peritoneum  is  tightly  adherent  to  the  uterus 
except  on  the  anterior  and  posterior  surfaces  of  the  lower  uterine 
segment  or  isthmus  uteri,  and  on  the  posterior  surface  of  the 
cervix,  where  it  is  separated  from  the  myometrium  by  cellular 
tissue  that  admits  of  a  peritoneal  flap  being  stripped  or  dissected 
oflF.  The  dividing  line  betwx*en  the  tightly  adherent  and  the  sep- 
arable perimetrium  is  not  sharply  defined,  but  one  zone  gradually 
passes  into  the  other.  On  the  anterior  surface  the  loose  attach- 
ment extends  higher  than  on  the  posterior. 

The  perimetrium  passes  anteriorly  into  the  reduplication  of 
peritoneum  forming  the  vesico-uterine  pouch  and  posteriorly  into 
the  reduplication  forming  the  recto-uterine  or  Douglas's  pouch. 
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The  paranielrium  is  ihe  connective  and  elastic  tissue  in  the 
bases  of  the  broad  ligaments  and  under  the  anterior  and  pos- 
terior reduplications  of  the  peritoneum.     It  is  that  portion  of  the 
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licivic  connective  tissue  surrounding  thi;  cervix  :ind  lower  uterine 
segment. 

The  myomelriiim   is   unslri])ed   muscular  tissue  arranged   in 
three  layere;  a  thick  median  layer,  the  fibers  having  a  dirc'ction 
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mainly  circular;  and  an  outer  and  inner  layer  of  fibers,  mainly 
longitudinal  in  direction.  The  muscular  tissue  of  the  uterus  is 
continuous  with  that  of  the  tubes,  the  vagina,  the  broad,  round, 
uterosacral,  and  ovarian  ligaments. 

The  endometrium  is  i  to  2  millimeters  thick.  There  is  no 
submucosa;  the  mucous  membrane  is  in  direct  contact  with  the 
myometrium.  The  membrane  is  smooth;  there  are  no  folds  or 
projections.     There   are   numerous   tubular  glands,  mostly  with 


Fig.  jq;. — Transverse  section  of  corpus  uteri:   a,  Myometrium;   b,  vascular 
layer  of  the  niyomelrium;   c,  su[ira vascular  layer  of  myomet 
e,  beginning  of  the  liroad  liBamenl;  /,  uterine  cavity;   g,  cndt 


myonnMnum;  o,  serous  coai; 
;  g,  endometrium  (Waldeyer). 


n  of  tube  (Waldeyer). 


a  single  canal,  sometimes  branched,  running  a  spiral  course  and 
opening  upon  the  surface  of  the  membrane  in  funnel-shaped 
orifices  visible  to  the  naked  eye.  The  mucosa  proper  or  inter- 
glandular  structure  consists  of  a  network  of  fine  connective- 
tissue  fibers  with  flat,  star-  and  spindle-shaped  celb  at  their  points 
of  junction,  and  in  their  meshes  round-cells  of  moderate  size. 
The  secretion  of  the  uterine  glands  is  scanty,  affording  nor- 
mally   nothing   more    than    a   moisture    in    the    uterine  cavity. 
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The  epithelium  of  the  endometrium  is  columnar  and  ciliated. 
The  ciUa  lash  toward  the  os  uteri.  The  nuclei  of  the  celb  are 
usually  in  their  middle.     The  protoplasm  stains  well. 

The  bloodvessels  of  the  uterus  are  the  ovarian  and  uterine 
arteries  with  their  accompanying  veins.  The  latter  b  the 
main  and  almost  the  sole  source  of  arterial  blood  to  the 
uterus,  but  the  former  must  be  taken  into  account  because  of 
its  wide  anastomosis  with  the  ovarian  branch  of  the  uterine 
artery.      The  artery  of  the  round  ligament,  a  branch  of  the  epi- 


Fig.  109.— The  arteries  ot  Ihc  uterus  and  ovaries:  O.A.,  Ovarian  artery;  6, 
artery  of  the  round  ligament;  b',  branch  lo  the  lube;  r,  c,  c,  liranihts  lo  the  ovarv; 
rf,  continuation  of  main  trunk;  c,  branch  lo  the  lornu;  L' ./I.,  uterine  artirj';  f,  main 
trunk;  /,  bifurcation;  g,  vaginal  branches;  A,  vuRinal  branch  from  lh\-  cervical 
artery  (Hyrtl). 


gastric,  is  an  insignificant  vessel  anastomosing  with  the  ulcrinc 
arterj-. 

The  uterine  arterj-  arises  from  the  anterior  main  branch  of 
the  internal  iliac  artcrv',  runs  downward  along  the  outer  side  of 
the  ureter,  and  then  inward,  crossing  in  front  of  the  latter  in  the 
base  of  the  broad  ligament,  at  the  level  of  the  supravaginal  portion 
of  the  cervix  and  about  2  centimeters  from  the  lateral  border 
of  the  uterus.  At  this  point  the  main  branch  of  the  uterine 
arter)'  is  given  off— the  cervicovaginal  artery.  The  course  of  ihe 
artery  is  then  inward  to  the  supravaginal  portion  of  the  cervix, 
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upward  by  a  turn  at  right  angles  to  its  former  course  along  the 
lateral  border  of  the  uterus,  to  which  numerous  small  branches 
are  given  off  until  it  reaches  the  level  of  the  ovarian  ligament, 
where  it  gives  off  the  tubal  branch,  branches  to  the  fundus  uteri, 
and  the  main  branch,  the  ovarian,  which  becomes  continuous 
with  the  ovarian  artery.  In  nulliparous  women  the  uterine  arter\' 
runs  a  comparatively  straight  course  along  the  lateral  border  of 
the  uterus  and  almost  a  centimeter  removed  from  it.  In  women 
who  have  borne  children  the  course  is  much  more  tortuous  and 
the  arter)'  lies  so  close  to  the  myometrium  as  to  be  separated 
from  it  with  difficulty. 

The  ovarian  arter)'  arises  from  the  aorta,  runs  dowTiward  and 
inward  in  the  upper  portions  of  the  broad  ligament,  anastomosing 
with  the  ovarian  branch  of  the  uterine  arterv.  The  two  arc 
practically  continuous.  It  is  impossible  to  say  where  one  leaves 
off  and  the  other  begins.  The  veins  of  the  uterus  are  thin- 
walled  sinuses  in  the  myometrium,  emptying  into  the  venous 
plexuses  on  the  lateral  borders  of  the  uterus.  Thence  the  venous 
blood  flows  downward  to  mingle  with  that  of  the  uterovaginal 
plexuses.  At  the  level  of  the  internal  os  the  blood  from  these 
plexuses  is  carried  off  by  two  uterine  veins  accompanying  the 
uterine  arter>'  and  emptying  into  the  internal  iliac  vein. 

The  lymphatics  0]  the  uterus  have  their  origin  in  three  sources 
— the  endometrium,  the  myometrium,  and  the  perimetrium.  Two 
or  three  ducts  run  from  the  lateral  border  of  the  uterus  to  the 
hypogastric  or  iliac  glands  into  which  the  lymphatic  ducts  of 
the  cervix  empty  and  which  have  already  been  noticed.  Other 
ducts  from  the  fundus  and  the  cornua  of  the  uterus  accompany 
the  ovarian  artcr)'  to  the  lumbar  glands  in  front  of  the  aorta  at 
the  level  of  the  lower  end  of  the  kidnev.  A  few  small  branches 
accompany  the  round  ligaments  and  terminate  in  the  inguinal 
glands. 

The  Nerves  oj  the  Uterus. — Cerebrospinal  branches  from  the 
second,  third,  and  fourth  sacral  nerves  supply  the  uterus  from 
the  central  ner\'ous  system.  The  greater  and  more  important 
ner\^e-supply  is  derived  from  the  sympathetic  system. 

From  the  interiliac  plexus  large  branches  run  along  the  rec- 
tum and  the  uterosacral  ligaments  to  the  cervical  ganglion,  sit- 
uated behind  the  i)oint  where  the  uterine  arterj^  crosses  the 
ureter.  Other  branches  are  derived  from  the  hypogastric  plexus 
and  from  two  ganglions  situated  at  the  entrance  of  the  ureter 
into  the  bladder  and  between  the  former  and  the  cervix. 

The  Ligaments  and  Supports  oj  the  Uterus, — ^The  uterus  is 
slung  between  the  broad  ligaments  laterally,  the  round  ligaments 
anteriorly,    and    the    uterosacral    ligaments    [>osteriorly.        It   is 
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further  supported  by  the  posterior  wall  of  the  vagina,  and  by  the 
parametrium,  especially  by  the  well-developed  elastic,  connec- 
tive tissue  and  muscle-fibers  accompanying  the  uterine  arteries, 
which,  by  their  specialized  development,  deserve  the  name  of 
ligaments.  They  are  called  the  transverse  or  cardinal  ligaments 
of  the  cervix.  In  the  erect  posture  the  bladder  affords  the  uterus 
considerable  support  in  a  moderately  distended  condition,  and 
the  intra-abdominal  pressure  with  the  weight  of  the  abdominal 
contents  upon  the  posterior  uterine  wall  is  a  most  important  factor 
in  maintaining  a  normal  position  of  the  uterus. 

The  Mobility  and  Position  of  the  Uterus. — The  corpus  uteri 
is  much  more  mobile  than  the  cervix;  it  moves  up  and  down 
with  every  breath  the  woman  draws.  It  changes  its  position 
with  her  posture:  descending  in  the  erect,  ascending  in  the 
supine  posture.  The  fundus  is  elevated  by  a  distended  blad- 
der, depressed  by  exerting  the  abdominal  muscles  to  increase 
intra-abdominal  pressure,  as  in  defecation.  It  is  possible  to  ele- 
vate the  fundus  half-way  to  the  navel  by  firm  pressure  through 
the  anterior  vaginal  vault  or  to  drag  the  cervix  down  to  the  vul- 
var orifice  by  forceps.  The  fundus  may  be  pushed  to  one  or  to 
the  other  lateral  pelvic  wall.  The  normal  mobility  of  the  uterus 
is  therefore  great  and  its  possible  mobility  greater  still.  It  fol- 
lows that  the  normal  position  of  the  uterus  may  vary  greatly  and 
that  there  is  no  such  thing  as  one  invariable  position.  There  is, 
however,  a  typical  position  of  the  uterus,  a  wide  departure  from 
which  constitutes  a  pathological  malposition  or  displacement. 

The  typical  position  of  the  uterus  may  be  thus  described: 
In  the  erect  posture  it  occupies  the  middle  of  the  pelvic  cavity 
between  the  planes  of  the  outlet  and  inlet;  the  external  os  is  at 
the  level  of  the  upper  edge  of  the  symphysis  and  the  first  or 
second  coccygeal  vertebra;  it  lies  in  the  perpendicular  plane  of 
the  spines  of  the  ischia  and  therefore  nearer  the  sacrum  than  the 
symphysis.  The  axis  of  the  cervix  corresponds  with  the  axis  of 
the  pelvic  canal,  and  the  body  of  the  uterus  is  bent  upon  the 
cervix  at  the  isthmus  at  an  angle  of  70  to  100  degrees.  A  per- 
pendicular hne  dropped  from  the  fundus  uteri  would  pass  through 
the  middle  of  the  urethrovaginal  septum;  one  from  the  internal 
OS,  through  the  rectum  behind  its  middle;  one  from  the  external 
OS,  through  the  posterior  quarter  of  the  rectum.  A  horizontal 
line  drawn  from  the  fundus  uteri  passes  through  the  fourth  sacral 
vertebra;  one  from  the  lowest  portion  of  the  uterus,  the  lower 
end  of  the  anterior  lip  of  the  cervix,  passes  through  the  last 
coccygeal  vertebra. 

The  typical  position  of  the  uterus  in  the  erect  posture  is  there- 
fore one  of  ante  version  and  moderate  anteflexion. 
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DISPLACEMENTS  OF  THE  UTERUS. 

The  uterus  may  be  turned  on  its  transverse  axis  so  that  the 
intra-abdominal  pressure  is  exerted  on  its  anterior  instead  of  on 
its  posterior  wall — retroversion.  As  the  fundus  and  corpus  are 
much  more  mobile  than  the  cervix,  the  uterus  turned  over  back- 
ward is  almost  invariably  bent  upon  itself — retroflexion.  There 
may  be  an  exaggeration  of  the  normal  anieversion  and  anteflexion. 
The  uterus  may  be  tilted  or  bent  to  one  side — later  over sion^  latero- 
flexion.  It  may  descend  along  the  vagina  and  even  emerge  from 
the  vulva — prolapse  oj  the  uterus.  The  corpus  may  be  twisted 
upon  its  pedicle,  the  cervix — torsion  oj  the  uterus.  The  hollow 
uterine  muscle  may  be  partially  or  completely  inverted — inver- 
sion oj  the  uterus. 

Retroflexion  and  Retroversion  of  the  Uterus. — A  back- 
ward displacement  of  the  uterus  by  rotation  on  its  transverse  axis 
is,  with  two  exceptions,  the  commonest  disease  of  women,  consti- 
tuting almost  a  fifth  of  all  gynecological  cases.*  Retroversion 
exists  when  the  uterus  is  turned  on  its  transverse  axis  sufficiently 
for  the  weight  of  the  abdominal  contents  and  the  intra-abdominal 
pressure  to  be  sustained  by  the  anterior  uterine  wall  instead  of 
by  the  posterior  wall.  As  the  fundus  and  corpus  move  back- 
ward the  cervix  moves  forward,  but  the  latter,  being  much  less 
mobile,  docs  not  describe  as  great  an  arc  of  a  circle  as  the 
former;  hence  there  is  always  some  degree  of  retroflexion  with 
a  retroversion.  These  malpositions  must  be  distinguished  from 
a  retroposition  of  the  uterus,  without  rotation  on  its  transverse 
axis,  which  occurs  in  the  supine  position  if  the  uterine  ligaments 
are  much  relaxed  or  overstretched,  or  which  may  be  the  result  of 
a  tumor  anterior  to  the  uterus,  as  a  myoma,  or  an  overdistended 
bladder.  Retroposition  of  the  uterus  rarely  occasions  symptoms 
and  does  not  as  a  rule  demand  treatment. 

It  has  been  customar>'  to  describe  three  degrees  of  retrover- 
sion, but  there  is  no  justification  clinically  or  pathologically  for 
the  distinction.  Once  the  anterior  wall  of  the  uterus  feels  the 
weight  of  the  abdominal  contents  and  must  sustain  the  intra- 
abdominal pressure  as  part  of  the  yielding  floor  of  the  abdom- 
inal cavity,  the  uterine  body  will  shortly  be  pushed  as  far  back- 
ward and  downward  as  the  vagina  and  Douglas's  pouch  permit, 
unless  the  uterus  is  maintained  in  a  certain  position  by  peritoneal 
adhesions. 

*  17.74  per  cent.,  according  to  the  statistics  of  Winckel,  Lohlein,  and  Sanger. 
In  the  author's  statistics  of  6000  gynecological  cases  endometritis  comes  first,  be- 
cause it  accompanies  all  the  other  diseases  of  ihe  {Kilvic  organs,  lacerations  of  the 
birth  canal  second,  and  retroflexion  third  in  frequency  among  the  diseases  of 
women. 
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The  Causes  of  Retroversion. — By  far  the  commonest  cause  of 
retroversion  is  the  increased  weight  of  the  uterus  and  the  de- 
creased tonicity  of  its  ligaments  following  childbirth.  Im- 
proper management  of  the  puerperium  naturally  increases  the 
predisposition  to  displacement.  If  the  woman  is  allowed  too 
great  freedom  of  movement  in  bed;  if  she  sits  up  or  stands  too 
soon;  if  she  is  allowed  to  strain  too  hard  in  defecation;  to  lift 
her  baby  or  make  any  physical  effort  in  the  early  puerperium 
that  much  increases  intra-abdominal  pressure,  the  uterus  is  likely 
to  turn  over  backward.  It  should  always  be  remembered  that 
involution  of  the  uterus  and  its  ligaments  is  not  completed  for 
six  weeks  after  childbirth.  The  patient  and  often  her  physician 
are  disposed  to  disregard  all  precautions  at  the  end  of  the  con- 
ventional lying-in  period  of  four  weeks.  As  a  matter  of  fact, 
backward  displacement  occurs  rather  more  commonly  between 
the  fourth  and  sixth  weeks  than  during  the  time  the  woman  of  the 
well-to-do  classes  remains  in  her  room.  A  sudden  violent  jolt 
or  jar  stands  next  in  frequency  to  childbirth  as  a  cause  of  retro- 
version. Basket  ball  is  responsible  in  recent  years  for  many 
cases  in  young  women.  Riding  on  a  side  saddle,  especially  if  the 
woman  rides  hard  and  jumps,  causes  more  displacements  than  any 
other  form  of  exercise.  Such  an  accident  as  a  fall  from  a  top  of 
a  coach,  or  downstairs,  or  from  a  carriage,  may  retrovert  the 
uterus.  Inflammation  of  the  uterine  appendages,  their  prolapse 
into  Douglas's  pouch  by  their  increased  weight,  their  fixation 
there  by  adhesions,  frequently  cause  a  backward  displacement 
of  the  fundus,  which  is  pulled  upon  by  the  tubes  and  the  ovarian 
Ugaments. 

A  long-continued  habit  of  allowing  the  bladder  to  become 
overdistended  unquestionably  predisposes  to  retroversion.  Young 
girls  should  be  cautioned  against  this  fault,  which  is  often  uncon- 
sciously acquired  on  account  of  the  numerous  situations  in  a 
woman's  life  making  urination  embarrassing  or  inconvenient  for 
a  long  period  of  time. 

Retroversion  may  be  congenital  as  the  result  of  arrested 
development.  It  is  claimed  that  the  posterior  wall  in  such  cases 
develops  less  rapidly  than  the  anterior  wall  and  acts  upon  the 
latter  like  the  string  of  a  bow,  pulling  it  backward  and  bending 
it  on  itself.  A  considerable  number  of  retroversions  may  be 
traced  to  the  influence  of  the  vagina  upon  the  cer\'ix.  If,  for 
example,  the  supports  of  the  posterior  vaginal  wall  are  injured 
and  a  rectocelc  develops,  the  posterior  lip  of  the  cervix  is  pulled 
downward  and  forward,  throwing  the  fundus  and  corpus  back- 
ward. A  laceration  of  the  posterior  vaginal  sulci,  therefore,  may 
be  the  primary  cause  of  a  retroversion  of  the  uterus. 
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Again,  if  the  vaginal  portion  of  the  cervix  is  unnaturally 
long,  it  must  be  deflected  forward  by  the  course  of  the  vaginal 
canal,  thus  throwing  the  fundus  backward.  An  elongation  of 
the  vaginal  portion  of  the  cervix,  therefore,  may  be  the  cause  of 
retroversion.  Cicatricial  contraction  of  the  anterior  vaginal  wall 
following  labor  or  extensive  ulceration  has  a  tendency  to  pull  the 
anterior  lip  of  the  cervix  forward  and  thus  to  throw  the  fundus 
over  backward. 

The  Symptoms  of  Retroversion. — The  typical  subjective  symp- 
toms of  retroversion  are  backache,  aggravated  by  exertion  or 
prolonged  standing  on  the  feet;  a  feeling  of  weight  and  bearing- 
down  in  the  pelvis,  menorrhagia,  and  leukorrhea. 

The  half  turn  or  fold  of  the  broad  ligament  on  itself  in  re- 
troversion obstructs  the  venous  circulation  and  causes  a  passive 
congestion;  hence,  in  addition  to  the  menorrhagia  and  leukor- 
rhea which  indicate  a  congestion  and  in  time  a  hypertrophy  of 
the  endometrium,  there  is  engorgement  of  the  myometrium, 
an  increase  in  the  weight  and  size  of  the  womb,  and  eventually 
a  chronic  metritis.  There  is  also  an  interference  with  the  circu- 
lation of  the  hemorrhoidal  veins,  and  as  a  result  hemorrhoids 
develop.  The  pull  upon  the  parametrium  between  uterus  and 
bladder  and  the  pressure  of  the  cervix  on  the  neck  of  the  latter 
give  rise  to  vesical  irritability  and  frequent  urination  or  dysuria. 

The  pressure  of  the  fundus  on  the  rectum  may  cause  an  ob- 
stinate constipation,  which  is  aggravated  by  the  indisposition  of 
the  patient  to  strain  at  defecation  on  account  of  the  bearing-down 
sensation  caused  by  increased  intra-abdominal  pressure.  The 
prolapse  of  the  ovaries  accompanying  retroversion  congests  them 
and  may  produce  ovarian  pains. 

The  pressure  of  the  fundus,  often  tilted  to  one  side,  upon  the 
sacrosciatic  plexus  may  cause  neuralgic  pains  running  down  the 
limb  or  numbness  and  even  some  loss  of  power  in  a  lower  ex- 
tremity. Reflex  pains,  aches,  and  neuroses  are  common.  There 
is  usually  a  pain  or  ache  on  the  top  of  the  head,  in  the  occipital 
region,  or  in  the  nai)e  of  the  neck.  The  coccyx  may  be  the  seat 
of  a  reflex  pain  simulating  true  coccygodynia.  Neurasthenia 
and  hysteria  to  a  profound  degree  may  be  the  ultimate  result  of 
a  long-neglected  retroversion.  High  fever  has  been  observed 
immediately  after  an  acute  retrodisplacemcnt  of  the  uterus. 

Occasionally  retroversion  may  be  accidentally  discovered  in 
women  who  have  not  exhibited  a  single  symptom  of  the  displace- 
ment. 

The  diagnosis  of  retroversion  is  made  by  a  bimanual  exam- 
ination. The  hand  upon  the  abdomen  fails  to  find  the  fundus 
where  it  is  usually  situated  behind  the  symphysis,  and  the  finger 

19 


290        Displacements  and  Diseases  of  the  Uterus 

in  the  vagina  traces  the  uterine  body  running  across  the  poste- 
rior vaginal  vault  toward  the  sacrum,  while  the  abdominal  hand 
makes  pressure  from  above;  the  angle  of  flexion  may  also 
be  felt  above  the  posterior  fornix  of  the  vagina.  The  posi- 
tion and  direction  of  the  cervix,  on  which  great  stress  is  some- 
times laid,  are  of  little  importance.  In  a  typical  retroversion  the 
cervix  points  toward  the  symphysis  instead  of  toward  the  sacrum ; 
but  in  a  sharp  retroflexion  it  may  not  do  so,  and  it  may  be 
directed  toward  the  symphysis  in  an  exaggerated  anteflexion, 
especially  if  the  anteflexed  uterus  is  retroposed,  as  it  sometimes  is. 

The  Treatment  of  Retroversion. — It  is  necessary  in  practice 
to  consider  separately  and  to  treat  differently  retroversion  in  the 
puerperium,  acute  retroversion  from  an  accident  or  strain  and 
chronic  retroversion  which  has  probably  existed  a  considerable 
time.  It  is  necessar\^,  also,  to  take  into  account  the  circum- 
stances of  the  patient  and  her  ability  to  undergo  a  prolonged 
treatment  involving  a  Ufe  of  comparative  leisure  or  at  least  free- 
dom from  hard  work. 

The  Treatment  oj  Retroversion  Originating  in  the  Puerperium. 
— Every  woman  should  be  examined  between  the  third  and  the 
fourth  week  after  her  delivery  at  term,  or  earlier  after  a  miscar- 
riage, when  she  begins  to  walk  about  her  room.  If  a  retrover- 
sion is  discovered,  the  uterus  should  be  replaced,  and  the  patient 
should  be  instructed  to  assume  the  knee-chest  posture  for  five 
minutes  night  and  morning  while  undressed  for  bed;  from  the 
knee-chest  position  she  should  be  shown  how  to  gently  sink  on 
one  side  in  the  Sims  position,  in  which  she  should  lie  for  ten  or 
fifteen  minutes  before  getting  up.  As  the  vulva  usually  gapes 
shortly  after  confinement,  no  special  precautions  are  necessary, 
as  a  rule,  to  insure  the  entrance  of  air  into  the  vagina  so  that 
atmospheric  pressure  may  assist  gravity  in  the  reposition  of  the 
womb.  If  there  is  any  doubt  on  this  point,  a  finger  or  the  nozzle 
of  a  vaginal  syringe  should  be  inserted  into  the  vaginal  orifice 
after  the  assumption  of  the  knee-chest  posture.  A  pessary  is 
contraindicated  at  this  time  on  account  of  the  weight  of  the 
uterus,  the  relaxation  of  its  ligaments  and  of  the  vagina.  Many 
a  case  of  retroversion  in  the  puerperium  is  cured  permanently 
by  this  simple  postural  treatment  which,  if  neglected,  would 
become  unmanageable  except  by  an  operation  or  the  indefinite 
use  of  a  pessar}^ 

Whether  the  uterus  is  retroverted  or  not  at  the  first  examina- 
tion, a  second  examination  should  invariablv  be  made  at  the  end 
of  six  weeks,  when  involution  is  complete.  If  a  retroversion 
is  then  discovered,  the  uterus  should  be  replaced,  a  suitable 
pessary  inserted,  and  the  patient  should  be  given  an  eight  weeks* 
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course  of  medical  gymnastics  and  abdominal  massage*  to 
strengthen  the  pelvic  muscles  and  ligaments,  and  to  improve  the 
pelvic  circulation.  At  the  end  of  eight  weeks  the  pessary  is 
removed.  The  patient  is  examined  two,  four,  and  six  weeks  later. 
If  the  uterus  is  found  at  the  last  examination  in  good  position, 
the  patient  may  be  dismissed  as  cured.  A  large  proportion,  if  not 
the  majority,  of  cases  thus  treated  are  permanently  cured.  If  the 
retroversion  returns  after  the  removal  of  the  pessary,  the  patient 
should  be  told  that  the  uterus  will  probably  not  remain  in  place 
without  some  form  of  artificial  support,  and  she  should  be  offered 
the  choice  of  a  continued,  probably  an  indefinite,  use  of  the  pes- 
sa,Ty  or  a  radical  cure  by  an  operation.  The  advantages  and  dis- 
advantages of  the  two  plans  of  treatment  should  be  explained  to 
her,  and  she  should  be  allowed  to  make  her  own  choice  without 
being  urged  by  the  physician  to  one  course  or  the  other. 

The  Treatment  0}  an  Acute  Retroversion  the  Result  of  an 
Accident. — If  a  woman  meets  with  an  accident  and  suffers  from 
pelvic  pain  and  backache  afterward,  she  should  be  examined.  If 
a  retroversion  is  discovered,  the  uterus  should  be  immediately 
replaced.  Both  the  examination  and  reposition  should  be  done 
under  anesthesia  if  the  patient  is  a  young  unmarried  girl.  If  the 
uterus  is  replaced  shortly  after  its  acute  displacement,  it  nearly 
always  remains  in  good  position  without  support.  A  pessary, 
therefore,  should  not  be  inserted.  The  patient,  however,  should 
be  instructed  to  take  the  knee-chest  posture  night  and  morning. 
A  week  or  more  after  the  reposition  another  examination  should 
be  made.  If  the  uterus  remains  in  good  position,  the  displace- 
ment is  probably  permanently  cured. 

The  Treatment  of  a  Chronic  Retroversion. — If  a  backward  dis- 
placement has  existed  for  a  considerable  time,  when  the  patient 
first  comes  under  a  physician's  observation,  the  uterus  should  be 
replaced  and  a  pessar\'  should  be  inserted.  A  course  of  medical 
g}'mnastics  and  massage  should  be  recommended,  with  the  knee- 
chest  posture  night  and  morning.  At  the  end  of  eight  weeks  the 
pessary  should  be  removed  and  an  attempt  made  to  go  without  it, 
the  patient  being  instructed  to  take  the  knee-chest  posture  twice 
a  day.  An  examination  should  be  made  at  the  end  of  one,  two 
and  six  weeks.  If  the  uterus  remains  in  good  position  at  the  last 
examination,  she  is  probably  cured,  though  the  woman  who  has 
had  a  retroversion  is  likely  to  have  it  again  if  she  bears  children 
or  is  exposed  to  the  other  causes  that  arc  responsible  for  a  back- 
ward displacement  of  the  uterus.     If  the  retroversion  returns  after 

*  A  system  has  been  perfected  in  the  institutes  of  Germany  and  Sweden  which  is 
very  effective.  The  author  puts  his  patients  under  the  charge  of  a  graduate  of  these 
institutions,  who  supervises  the  exercises  and  gives  the  massage. 
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the   removal   of   the   pessary,  the  uterus  will   probably  always 
require  some  artificial  support.    This  fact  should  be  stated  to  the 


Fig.  300. — Bimanual  reposition  of  the  uterus,  first  step. 


Fig.  301. — Bimanual  reposition  of  the  uterus,  second  step. 


patient,  who  should  be  offered  the  choice  of  an  indefinite  use  of 
a  pessary  or  of  the  radical  cure  by  operation. 

The  Reposition  0}  a  Retroverted  Uterus. — ^The  best  and  most 
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convenient  plan  of  replacing  a  retroverted  uterus  is  the  bimanual 
maneuver  of  Schultze.  The  patient's  clothing  is  loosened;  she 
is  placed  in  the  dorsal  position  with  the  thighs  well  flexed  on  the 
abdomen,  the  legs  on  the  thighs,  the  pelvis  slightly  elevated,  and 
the  trunk  flexed  just  above  the  pelvis.  Two  fingers  of  the  left 
hand  are  inserted  in  the  vagina,  elevating  the  retroverted  uterus  as 
high  as  possible  by  pressure  through  the  posterior  vaginal  vault. 
The  fingers  of  the  other  hand  depress  the  abdominal  wall 
until  their  tips  are  hooked  under  the  fundus  uteri,  which  is 
pulled  forward  while  the  internal  fingers  are  quickly  shifted  from 


Fig.  302. — Bimanual  reposition  of  the  uterus,  third  step. 


the  posterior  to  the  anterior  vaginal  vault,  pressing  the  cervix 
and  lower  uterine  segment  back  as  the  fundus  is  pulled  forward. 
Finally,  the  physician,  to  assure  himself  that  the  position  of  the 
uterus  is  good,  grasps  the  fundus  and  body  between  the  internal 
fingers  and  the  fingers  on  the  abdominal  wall.  It  is  sometimes 
easier  to  replace  the  uterus  by  making  the  fundus  describe  a 
semicircle  from  the  sacrum  to  the  symphysis,  making  it  rotate 
upon  an  anteroposterior  axis  instead  of  upon  a  transverse  axis. 
To  replace  a  retroverted  uterus  by  bimanual  manipulation,  the 
vagina  must  be  capacious,  the  abdominal  walls  perfectly  relaxed 
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and  not  too  fat,  and  the  woman  herself  not  too  sensitive.  These 
conditions  are  not  always  present,  and  if  they  are  not,  the  bi- 
manual reposition  may  be  impossible  without  an  anesthetic.  In 
such  a  case  the  patient  is  put  in  the  knee-chest  position,  a  Sims 
speculum  is  inserted,  and  the  posterior  vaginal  wall  well  re- 
tracted. The  cervix  is  seized  with  a  tenaculum,  pulled  downward 
and  backward,  while  the  fundus  and  corpus  are  pushed  forward 
by  pressure  through  the  posterior  vaginal  vault  exerted  by  means 
of  a  uterine  repositor  (Fig.  303)  or  a  pledget  of  wool  on  the  end 
of  a  forceps,  the  instrument  being  used  as  a  lever  with  the  ful- 
crum supphed  by  the  blade  of  the  speculum. 

It  is  often  possible  to  dispense  with  the  tenaculum  and  to 
replace  the  uterus  with  the  repositor  alone. 

At  long  intervals  one  fails  to  replace  a  retroverted  uterus 
by  both  of  these  plans,  although  there  are  no  adhesions  and  the 
uterus  is  perfectly  mobile.  In  such  cases  it  is  justifiable  to  use 
the  uterine  sound  as  a  repositor,  if  the  strictest  precautions  are 
taken  to  avoid  infection  of  the  uterine  cavity.    This  may  be  done 


Fig.  303. — Uterine  repositor. 


by  boiling  a  bivalve  speculum,  a  dressing  forceps,  and  the  sound 
bent  in  a  good  curve;  inserting  the  speculum  and  distending  its 
blades  widely,  wiping  off  the  cervix  with  cotton  balls  soaked  in  a 
I  :  1000  sublimate  solution,  inserting  the  sound  directly  into  the 
OS  without  allowing  it  to  touch  anything  but  the  inner  surfaces 
of  the  speculum  blades,  passing  it  to  the  fundus,  rotating  the 
handle  with  a  wide  circular  sweep  so  as  to  bring  the  con- 
cavity of  the  sound  upward,  removing  the  speculum  and  depress- 
ing the  handle  of  the  sound  firmly,  but  not  with  sufficient  force 
to  penetrate  the  uterine  muscle.  In  women  who  are  extremely 
obese  and  ver>'  nervous  or  apprehensive  this  will  be  found  the 
easiest  method  for  both  patient  and  physician;  but  the  use  of  a 
sound  as  a  repositor  should  be  restricted  as  much  as  possible, 
and  the  greater  one's  experience,  the  less  will  be  his  need  for  it. 
This  method,  however,  is  a  justifiable  and  an  advantageous  one 
on  rare  occasions. 

The  Treatment  0}  Retroversion  Complicated  by  Adhesions  and 
Fixation  oj  the  Uterus. — Not  infrequently  all  attempts  to  replace 
the  uterus  fail  on  account  of  adhesions  binding  the  fundus  to  the 
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rectum  or  uniting  the  uterus  and  its  appendages  to  neighboring 
intrapelvic  structures.  Usually  the  adhesions  can  actually  be  felt 
when  the  uterus  is  elevated  and  the  adhesive  bands  are  put  on  a 
stretch;  ordinarily  the  tubes  and  ovaries  are  displaced,  fixed, 
enlarged,  and  infiltrated,  and  these  conditions  are  plainly  recog- 
nized in  a  bimanual  examination.  Occasionally,  however,  no 
adhesions  can  be  demonstrated  by  one's  sense  of  touch;  yet  they 
may  be  assumed  to  be  present  if  none  of  the  methods  just  de- 
scribed succeeds  in  replacing  the  uterus,  or  if,  as  soon  as  the 
womb  is  replaced,  it  immediately  returns  to  its  former  position 
when  released  from  the  bimanual  grasp  of  the  examining  physi- 
cian. 

If  the  diagnosis  of  pelvic  adhesions  is  made  the  patient  should 
be  given  the  choice  of  two  plans  of  treatment:  an  abdominal 
section  with  the  necessary  treatment  of  the  diseased  appendages, 
severing  adhesions,  and  suspending  the  uterus,  or  a  prolonged 
course  of  vaginal  packing  with  tampons  to  gradually  elevate 
the  uterus,  and  the  subsequent  use  of  a  pessarj'.  It  should  be 
stated  that  the  latter  course  is  tedious,  trj^ng  to  the  patient's 
nervous  system,  and  uncertain  in  its  results;  but  in  many  patients 
there  is,  after  weeks  of  treatment,  s\Tnptomatic  relief,  and  in  some 
the  uterus  remains  in  place  supported  by  a  pessar)';  in  a  small 
minority  of  cases  there  is  a  permanent  cure  without  the  necessity 
of  artificial  support  of  any  kind.  By  stating  the  facts  and  point- 
ing out  the  relative  advantages  and  disadvantages  of  the  two 
plans  of  treatment,  allowing  the  woman  to  make  her  own  choice, 
the  physician  is  beyond  criticism,  as  he  would  not  be  if  he  urged 
one  plan  or  the  other  on  his  patient. 

If  the  palliative  treatment  is  decided  upon,  it  should  be  car- 
ried out  as  follows:  The  patient  is  placed  in  a  knee-chest  posi- 
tion; a  Sims  speculum  is  inserted  and  the  posterior  vaginal  wall 
is  well  retracted;  the  fundus  uteri  is  pressed  as  far  forward  as 
possible  by  the  repositor  without  causing  the  patient  too  much 
pain;  tampons  of  lamb's  wool  are  packed  firmly  in  the  posterior 
vaginal  vault  with  an  Emmet  curelmcnt  forceps  held  with  the 
concavity  of  the  curve  in  the  instrument  downward;  when  the 
posterior  vault  is  filled  to  the  utmost,  other  tampons  are  placed 
anterior  to  the  cervix,  and  others  still  in  the  vaginal  canal  to 
support  those  above.  Each  tampon  before  its  insertion  is  dusted 
with  powdered  boracic  acid.  The  patient  is  instructed  to  remove 
the  tampons  by  the  string  attached  to  them  at  the  end  of  forty- 
eight  hours,  just  before  her  next  visit  to  the  doctor's  office,  and 
to  take  a  vaginal  douche  of  boracic  acid,  .^ij  to  Oij.  The  tam- 
pons are  renewed  ever)'  other  day,  the  treatment  naturally  being 
intermitted  during  menstruation.    If  the  woman  has  patience  to 
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persist  in  this  treatment  for  ten  or  twelve  weeks,  there  is  often 
an  astonishing  improvement  in  the  physical  signs  of  the  former 
pelvic  disease  and  a  most  gratifying  relief  of  symptoms.  Large, 
distended,  adherent  tubes  may  become  practically  normal  in  size 
and  position,  the  uterus  is  freely  movable,  is  easily  supported 
by  a  pessary,  and  sometimes  remains  in  perfect  position  without 
support.  On  the  contrary,  there  are  some  patients  who  can  not 
endure  local  treatment,  who  are  not  willing  or  able  to  spare  the 
time  for  it,  or  who  do  not  care  to  undertake  it  in  view  of  the  un- 
certainty of  its  results.  Such  patients  will  elect  the  operative 
treatment.  Moreover,  if  the  local  treatment  fails,  as  it  may,  and 
often  does,  the  choice  must  eventually  be  made  of  enduring  the 
symptoms  of  a  fixed  retroverted  uterus  or  of  being  cured  by  an 
operation. 


Fig.  304. — Hodge    pes-     Pig.  305. — Smith  pessary     Fig.  306. — Thomas  pes- 
sary for  retroversion,  for  retroversion.  sary  for  retroversion. 


The  Use  oj  Pessaries  in  the  Treatment  oj  Retroversioji, — There 
has  been  a  reaction  against  the  indiscriminate  use  of  pessaries 
which  has  gone  too  far.  No  one  can  successfully  manage  a 
number  of  cases  of  retroversion,  no  one  can  retain  a  considerable 
proportion  of  his  patients  who  has  not  mastered  the  art  of  sup- 
porting a  uterus  in  this  manner. 

A  pessary*  should  be  made  of  hard  rubber,  and  for  retro- 
version should  have  the  shape  designed  by  Hodge,  Albert  Smith, 
or  Thomas.  Various  sizes  of  these  three  pessaries  should  be 
at  hand.  The  Smith  pessar}*  is,  on  the  whole,  the  most  suitable 
in  the  majority  of  cases.  The  narrow  anterior  bar  and  the  bend 
in  it  to  avoid  pressure  on  the  urethra  are  great  advantages.  The 
broad  anterior  bar  of  a  Hodge  pessar\^,  however,  and  its  lack  of 

*  From  TTEGoo^,  an  oval-shaped  stone  used  in  the  ancient  game  of  draughts. 
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downward  curve  make  it  available  in  a  relaxed  vagina  which 
could  not  support  the  Smith  pessarj".  The  advantage  oTa  Thomas 
pessarj-  lies  in  its  thick  posterior  bar,  which  distributes  the  pres- 
sure on  the  posterior  vaginal  vault,  thus  avoiding  ulceration  of 
the  vaginal  mucous  membrane  lietter  than  if  the  pressure  were 
concenlrated  on  the  narrow  bar  of  the  other  pessaries. 

It  should  be  remembered  that  by  oiling  a  hard-rubber  pessary 
and  heating  it  over  a  spirit-lamp  it  may  be  bent  in  any  shape  the 
physician  desires  to  suit  an  individual  case.  By  immersing  it  in 
cold  water  the  shape  given  it  is  permanently  retained.  If  a 
pessary  is  immersed  in  boiling  water,  as  is  sometimes  mistakenly 
done  to  cleanse  it,  it  reassumes  the  shape  of  a  simple  ring  from 


which  it  was  originally  bent.  The  pessary  acts  as  a  lever  in  the 
vagina,  with  the  long  arm  anteriorly  rL'Cciving  the  weight  of  the 
intrapelvic  and  abdominal  contents,  the  fulcrum  being  the  pos- 
terior vaginal  wall  where  the  posterior  curve  of  the  pessary  be- 
gins and  the  force  of  the  short  arm  of  the  lever  being  exerted 
upon  the  vaginal  wall  and  to  a  much  less  extent,  if  at  all,  upon 
the  uterosacral  ligiiments,  pulling  the  cervix  back  and  thus  tih- 
ing  the  fundus  fon,vard.  The  jiessary  is  held  in  the  vagina  by 
the  shape  of  the  canal,  S-shapcd  in  its  curve  and  funnel-shaped 
from  above  downward,  by  the  cervix  over  which  the  posterior 
bar  is  hooked,  and  which  is  i>ulled  upward  an<l  backward  against 
the  posterior  bar  of  the  pessary  by  the  traction  exerted  upon  the 
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posterior  vaginal  vault;  by  the  pressure  from  above  upon  the 
long  arm  of  the  lever  anteriorly,  forcing  the  short  posterior  arm 
upward  and  forward  above  the  cervix;  and  also  by  the  grasp 
of  the  elastic  and  muscular  tissues  in  the  vaginal  wall.  The 
funnel  shape  of  the  vaginal  canal  is  contributed  by  the  strong 
muscles  that  encircle  it  posteriorly,  the  levator  ani  and  the  bulbo- 
cavemosus  muscles.  If  these  muscles  are  injured  or  very  much 
relaxed  there  is  no  fulcrum  afforded  the  lever  pessary,  the  pos- 
terior transverse  bar  is  not  pressed  firmly  into  the  posterior  vaginal 
vault  behind  and  above  the  cervix,  the  prolapsed  posterior  vaginal 
wall  pulls  the  posterior  bar  downward  and  forward,  and  the 
vagina  being  no  longer  a  funnel  with  the  small  end  downward 
the  pessary  is  free  to  slip  out.  Hence  an  extensive  injury  of 
the  pelvic  floor  in  labor  makes  the  use  of  a  pessary  impossible. 
A  perineorrhaphy  must  be  performed  before  it  can  be  employed. 

After  amputation  of  the  cervix  or  in  case  of  deficient  length 
of  the  vaginal  portion  from  any  cause  it  may  be  impossible  to 
maintain  a  pessary  in  position  or  to  support  the  uterus  with  it. 

Other  contraindications  to  the  use  of  a  pessary  are  fixation  of 
the  uterus  in  a  posterior  position,  prolapsed  and  adherent  ovaries. 

The  use  of  a  pessary  in  young  unmarried  girls  is  inadvis- 
able. The  vagina  is  so  narrow,  especially  in  its  entrance,  that  it  is 
difficult  to  insert  a  pessary  large  enough  to  support  the  uterus, 
and  the  necessity  for  frequent  examinations  while  the  pessary 
is  worn  is  most  objectionable. 

The  insertion  of  a  pessary  should  be  conducted  as  follows: 
The  uterus  must  first  be  replaced  in  perfect  position.  The  pes- 
sary is  not  a  repositor  and  will  do  more  harm  than  good  if  the 
uterus  is  retroflexed  over  its  posterior  bar,  as  it  surely  will  be 
unless  the  fundus  is  in  perfect  anterior  position,  before  the  pes- 
sary is  inserted. 

The  patient  is  placed  in  the  dorsal  position.  The  pessary  is 
cleansed  with  soap  and  water  and  its  posterior  bar  is  anointed 
with  an  unguent.  The  physician  takes  the  anterior  bar  of  the 
pessary  between  the  thumb  and  forefinger  of  his  right  hand, 
holding  it  obliquely  with  the  concavity  of  the  posterior  curve 
directed  downward,  that  is,  almost  upside  down;  with  the  fore- 
finger of  the  left  hand  pressure  is  exerted  in  the  right  posterior 
vaginal  sulcus.  The  pessary  is  then  inserted  in  the  elongated 
oblique  diameter  of  the  vagina,  being  turned  on  its  long  axis 
as  it  approaches  the  vaginal  vault  to  bring  the  concavity  of  the 
posterior  curvature  upward.  This  movement  brings  the  poste- 
rior bar  in  front  of  the  cervix.  The  forefinger  of  the  left  hand 
is  inserted  in  the  vagina  behind  the  pessary,  is  placed  over  the 
posterior  bar,  by  turning  the  dorsal  surface  of  the  finger  upward 
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and  passing  the  finger-lip  through  the  ring  of  the  pessary.  The 
posterior  bar  is  then  pressed  backward  over  the  cervix  until  it 
slips  behind  it  into  the  posterior  vaginal  vault.'  The  pessary 
should  be  long  enough  to  reach  from  the  posterior  vault  of  the 
vagina  to  about  the  middle  of  the  urethra,  and  broad  enough 
to  stretch  across  the  vagina  with  the  lateral  bars  touching  the 
lateral  walls  without  pressing  them  firmly.  It  should  be  pos- 
sible to  pass  the  finger-tip  easily  anywhere  between  the  pessary 
and  the  vaginal  walls.  While  the  woman  wears  a  pessar\'  she 
should  be  instructed  to  take  a  douche  of  boracic  acid,  3ij  to  Oij, 


Fig.  308- 


of  a  pessary. 


after  each  menstrual  period,  beginning  twenty-four  hours  after 
the  cessation  of  ihc  flow,  and  repeating  the  douche  daily  for  a 
couple  of  days.  Another  douche  should  be  taken  midway  between 
the  period.  Daih'  douches  are  unnecessary.  The  [)atient  must 
report  to  her  physician  f\'cr\-  six  or  eight  weeks.  At  these  visits 
the  pessary  is  removed  and  the  position  of  the  uterus  is  investi- 


mc  works  on  the  suhjcr 


'  The  advice  givci 

veisely  is  faulty:  it  causes  unnecessary  pain 
the  knee-chest  posture  is  slill  u'otsci  no  one 
position  in  this  posture. 
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gated.  The  posterior  vaginal  vault  is  carefully  inspected  through 
a  bivalve  speculum,  and  if  the  mucous  membrane  is  healthy, 
the  pessary  is  cleansed  with  soap  and  water,  anointed  with  an 
unguent,  and  reintroduced.  Every  woman  whose  uterus  is  main- 
tained in  position  by  a  pessary  for  a  long  time  will  exhibit 
some  redness  of  the  posterior  vaginal  vault  where  it  is  rubbed 
by  the  posterior  bar  of  the  pessary,  and  occasionally,  per- 
haps only  once  in  two  or  three  years,  there  will  be  an  actual  super- 
ficial ulceration.  If  ulceration  is  threatened  or  has  actually  oc- 
curred, the  pessary  must  be  left  out  for  two  weeks,  the  patient 
taking  a  daily  boracic  acid  douche.  The  uterus  may  thus  be 
maintained  in  good  position  indefinitely,  the  woman  being  per- 
fectly comfortable.  The  author  has  under  his  care  cases  of  fif- 
teen years'  duration  in  which  a  pessary  has  been  worn  constantly. 
If  the  patient  elects  this  treatment  after  a  full  knowledge  of  the 
facts  and  of  the  possibility  of  a  permanent  cure  by  operative 
treatment,  she  has,  of  course,  a  perfect  right  to  choose  her  own 
course,  and  indeed  will  do  so,  going  to  another  physician  if  the 
original  attendant  has  not  the  ability  and  skill  to  manage  her 
case  as  she  is  determined  it  shall  be  managed. 

The  Operative  Treatment  oj  Retroversion. — Many  plans  of 
correcting  a  retroversion  by  surgical  means  have  been  proposed: 
Obliterating  the  posterior  vaginal  vault  (Amussat,  Goelet);  length- 
ening the  anterior  and  shortening  the  posterior  vaginal  vault 
(Schiicking);  fixing  the  fundus  to  the  peritoneum  of  the  vesico- 
uterine pouch  (Schiicking,  Diihrssen,  Mackenrodt);  shortening 
the  uterosacral  ligaments;  an  intra  pelvic  shortening  of  the  round 
ligaments  by  folding  them  on  themselves  (Wylie,  Mann,  Dudley); 
by  fastening  them  in  the  anterior  abdominal  wall  (Ferguson, 
Gilliam);  by  fastening  them  to  the  anterior  abdominal  wall 
(Richelot,  Dol^ris);  by  doubling  them  through  the  broad  liga- 
ment and  joining  them  back  of  the  uterus  (Webster,  Baldy); 
shortening  the  round  ligaments  by  pulling  them  out  of  the  in- 
guinal canals  (Alqui^,  Alexander,  Adams);  shortening  the  car- 
dinal Hgaments  of  the  uterus  (Alexandroff) ;  and  suspending  the 
fundus  uteri  from  the  anterior  abdominal  wall  (Tait,  Olshausen, 
Kelly).  More  than  fifty  different  operations  have  been  recom- 
mended.^ Of  all  these  methods,  four  alone  are  to  be  recom- 
mended: Ventrosuspension;  the  Alexander,  the  Ferguson-Gil- 
liam,  and  the  Dol^ris-Richelot  operations.  The  various  plans 
of  vaginal  fixation  must  be  condemned  on  account  of  dangerous 
complications  in  subsequent  pregnancies  and  labors.  No  other 
operative  procedures  have  given  such  bad  results  in  childbirth. 

*  An  excellent  resume  of  these  methods  in  chronological  order  is  presented  by 
F.  H.  Martin  in  "Am.  Jour,  of  Obstetrics,'*  April,  1904. 
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Moreover,  the  proportion  of  recurrences  after  vaginal  fixation  is 
the  largest  yielded  by  any  of  the  operations  for  retroversion. 
Intrapelvic  shortening  of  the  round  ligaments,  by  folding  them 
or  uniting  them  behind  the  uterus,  cannot  be  recommended  be- 
cause of  the  weak  fixed  point  in  the  anterior  end  of  the  round 
ligament  upon  which  the  success  of  the  operation  depends. 

The  intraperitoneal  shortening  of  the  round  ligaments  by  abdominal  or  vaginal 
section  has  exercised  the  ingenuity  of  many  operators.  Wylic  folds  them  once  on 
themselves  and  sew's  the  folds  together;  Dudley  sews  the  folds  together  and  fastens 
them  to  the  anterior  uterine  wall;  Mann  folds  them  twice  on  themselves  by  means 
of  a  special  forceps  and  sews  the  three  folds  together.  Other  procedures  are: 
to  dissect  the  ligaments  out  of  the  peritoneum,  to  fold  and  sew  the  folds  together,  and 
to  bur>'  the  ligaments  again  under  the  peritoneum;  to  cut  them  l(X)se  at  the  internal 
inguinal  ring  after  ligation,  to  dissect  them  out  and  to  use  the  ligaments  as  a  thick 
suture  which  is  fastened  in  the  abdominal  wound  or  is  carried  through  the  rectus 
muscle  and  the  fascia  and  fastened  alxnc  the  latter;  to  carr)-  a  fold  of  the  ligament 
through  the  broad  ligament  bark  of  the  uterus  and  to  unite  it  with  its  fellow  of  the 
op|x>site  side. 

Shortening  the  uterosacral  ligaments  will  not  correct  a  re- 
trodisplacement  nor  will  it  maintain  the  uterus  in  good  posi- 
tion, as  anyone  can  demonstrate  to  his  satisfaction  during  an 
abdominal  section  or  upon  the  cadaver.  Of  the  four  operations 
recommended,  shortening  the  round  ligaments  in  the  inguinal 
canal  has  many  advantages;  It  is  perfectly  safe;  there  are  no 
recorded  cases  of  dilTiculty  in  subsequent  labors;  the  proportion 
of  recurrences  is  the  least  of  any  of  the  operations  for  retrover- 
sion; there  is  no  disturbance  whatever  of  the  normal  anatomical 
relations  of  the  uterus.  The  danger  of  hernia  can  be  avoided 
by  proper  suturing. 

It  is  unfortunate,  therefore,  that  tlie  operation  has  a  some- 
what limited  field.  There  should  be  no  intrapelvic  disease;  no 
pelvic  adhesions;  the  woman  should  not  be  too  old  nor  too  fat; 
the  uterus  should  not  be  too  large  or  heavy,  and  there  should 
not  be  a  dc*cided  prolapsus.  It  is  only  available  in  about  a  sixth 
of  the  cases. 

Slwrtening  the  Round  Ligaments;  Alexander's  Operation} — 
The  groins,  the  thighs  a  third  of  the  way  down  should  be  pre- 
pared as  for  an  abdominal  section  (page  654).  The  field  of  opera- 
tion being  displayed,  the  skin  along  the  course  of  the  inguinal  canal 
is  wiped  off  vigorously  with  alcohol  poured  on  a  sterile  gauze  pad. 
The  oj^erator  places  his  forefinger  on  the  pubic  spine,  his  thumb  on 
Poupart's  ligament,  about  an  inch  and  a  half  inter\Tning  between 
the  two.     The  points  of  the  forefinger  and  of  the  thumb  are 

*  Propost^d  by  AUjuie  in  1840;  performed  by  Alexander  in  1881  and  described 
in  1883;  performed  and  described  by  Adams  in  1882.  As  modified  by  Edelx)hls 
the  author  finds  it  the  most  satisfactory  operation  for  rctrodisplaccment  in  suitable 
cases. 
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then  moved  upward  about  a  quarter  of  an  inch  and  an  incision 
through  the  skin  is  made  between  them.  The  fat  and  superficial 
fascia  are  divided  to  the  deep  fascia.  Several  blood-vesseb  are 
severed,  the  bleeding  ends  of  which  must  be  seized  by  hemostats. 
All  the  bleeding  must  be  controlled  before  the  deep  fascia  is 


Fig.  jog. — Anatomy  of  the  in^inal  tana):  a,  Apimeurosis  of  the  external 
oblique;  ^  sui)erficial  ffugaslric  vessels ;  f,  epigaslric  vessels;  d,  ilio-inguinal  nerve; 
*,  sections  ol  transversalis  and  internal  oblique  muscles;  /,  vaginal  process  al  peri- 
toneum; g,  fold  of  the  transverse  semilunar  fascia;  'i,  genilocruraJ  or  spermatic 
nerve;  i,  aponeurosis  of  external  oblique  muscle;  /,  inguinal  ligament;  k,  super- 
ficial femoral  fascia;  /,  external  pudic  vein;  m,  transversal  is  fascia;  n,  round  liga- 
ment and  its  artery;  n.  fibcis  of  insertion  of  the  round  lip;ament;  p.  upper  column  of 
the  rinft;  q,  branch  of  the  external  pudic  vein;  r,  position  of  the  pubic  spine;  s, 
genital  branch  of  gcnllocrural  or  external  spermatic  nerve;  I,  round  ligament;  u, 
ilio-inguinal  nerve;   v,  mons  veneris;   3f,  labium  majus  fWaldcyer). 


opened,  otherwise  the  difficulty  of  finding  the  round  ligaments  is 
much  increased.  The  fascia  is  incised  just  above  Poupart's  liga- 
ment, the  incision  running  through  the  pillars  of  the  external 
inguinal  ring.  On  the  position  of  the  incision  depends  the  ease 
with  which  the  round  ligaments  are  found.  If  it  is  too  high, 
they  may  not  be  located  at  all,  or  only  with  such  difficulty  and 
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delay  that  the  operation  is  scarcely  justifiable.  The  inguinal 
canal  being  laid  open  by  the  division  of  the  fascia,  the  edges  of 
the  wound  are  retracted  with  forked  retractors.  The  round  liga- 
ment is  at  once  seen  as  a  whitish  or  pinkish  cord  about  as  large  as 
a  slate-pencil,  running  along  the  floor  of  the  canal.  It  is  picked 
up  by  a  blunt  hook  and  gently  drawn  out  of  the  internal  ring,  the 
genitocniral  nerve  which  accompanies  it  being  avoided.  The  peri- 
toneal investiture  which  soon  appears  is  stripped  back  by  a  gauze 
pad  and  the  ligament  is  pulled  out  until  it  is  freed  for  at  least  four 
inches.  It  becomes  thicker  and  stronger  as  it  emerges  from  the 
internal  ring,  until  it  may  reach  almost  half  the  caliber  of  one's 


little  finger.  One  ligament  being  extracted,  the  wound  is  covered 
with  a  gauze  pad  and  the  other  groin,  opposite  the  operator,  is 
opened  in  the  same  way,  except  that  if  the  operator  stand  on 
the  patient's  right  hand,  the  thumb  of  his  left  hand  marks  the 
position  of  the  pubic  spine  and  the  forefinger  is  placed  upon 
Poupart's  ligament  about  one  and  a  half  inches  away. 

Difficulty  may  be  encountered  in  finding  the  round  ligaments 
if  they  are  small  and  ill  developed,  if  they  pursue  an  abnormal 
course  outward  and  upward,  or  if  they  are  abnormally  placed 
above  their  usual  situation  and  behind  the  oblique  muscle. 

Both  ligaments  being  freed  as  far  as  possible  (at  least  four 
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inches,  oftencr  more),  they  are  pulled  upon  by  an  assistant, 
while  the  operator  lays  his  outspread  hand  upon  the  hypogas- 
trium,  against  which  he  feels  the  fundus  uteri  bump  as  the  liga- 
ments are  pulled  upon.  The  terminal  ends  of  the  ligaments  are 
cut  off,  they  are  crossed  in  the  middle  line  over  the  mons  veneris, 
and  a  hemostal  fastens  them  both  where  they  cross  to  insure  an 
equal  amount  of  traction  on  each  when  they  are  sewed  fast  in  the 
inguinal  canal. 

The  sutures  are  now  inserted.     A  strand  of  formalin  catgut 
(size  No.  3)  on  a  curved  needle  is  passed  through  the  fascia  at 


Fig.  311— Round  ligaments  pulled  out  of  inguinal  canals  four  10  sin  inches. 


the  upper  angle  of  the  wound,  the  end  remaining  loose,  not 
knotted;  the  needle  then  passes  through  the  inlemal  oblique 
muscle,  goes  through  the  center  of  the  round  ligament,  picks  up 
the  floor  of  the  inguinal  canal,  and  finally  passes  through  Pou- 
pan's  ligament.  Four  or  five  turns  are  thus  taken,  in  the  same 
order,  each  one  passing  through  the  center  of  the  round  ligament 
until  the  external  pillars  of  the  ring  are  united.  The  next  turn 
of  the  needle  passes  under  the  round  ligament,  obliterating  the 
external  ring  from  above  downward.  All  the  redundant  portion 
of  the  round  ligament  is  cut  off;  the  same  needle  and  thread  are 
then  passed  through  the  fascia  alone  midway  between  the  turns 
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of  the  continuous  suture  aheady  in  place,  until  the  suture  ends 
opposite  the  point  where  it  tjcgan  and  is  knotted  in  a  triple  knot, 
the  only  one  required.  The  superficial  fascia  and  fat  are  joined 
by  a  continuous  fine  formalin  catgut  suture  in  two  tiers.  The 
skin  b  united  by  a  continuous  suture  of  catgut  or  an  intracuta- 
neous stitch  as  the  operator  prefers.  The  groin  wound  nearest 
the  operator  being  closed,  the  other  one  is  treated  in  the  same 
way,  except  that  a  right-handed  man  naturally  passes  the  needle 
:  order  through  Poupart's  ligament,  floor  of  inguinal 


Fig.  311. — Round  ligampnts  crossed  and  fastened  together  in  mid-line. 


canal,  round  ligament,  oblique  muscle,  and  fascia.  As  the  round 
ligament  is  sewed  in  place  an  assistant  holds  the  hemostat  grasp- 
ing it  in  the  middle  line  of  the  mons  veneris  so  as  to  insure  equal 
traction  on  both  sides.  The  wounds  are  covered  with  silver  foil, 
and  gauze  and  collodion  over  which  are  placed  dry  sterile  gauze 
and  cotton  held  in  place  by  strips  of  oxid  of  zinc  plaster  and  an 
abdominal  binder.  It  is  safer,  but  not  necessary,  to  insert  a 
pessary  before  shortening  the  round  ligaments,  which  remains 
in  place  for  six  weeks  after  the  operation.    A  convenient  time 
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to  insert  the  pessary  is  after  the  curetment  which  ordinarily  pre- 
cedes an  Alexander  operation,  for  almost  every  case  of  retro- 
version is  complicated  by  a  chronic  endometritis  with  menor- 
rhagia  and  leukorrhea.  In  a  nulliparous  woman  there  is  apt  to 
be  severe  dysmenorrhea,  which  indicates  a  forcible  and  extreme 
dilatation  of  the  cervical  canal  as  well  as  curetment. 

Uterine  Suspension.^ — An  abdominal  section  and  suspension 
of  the  fundus  uten  from  the  antenor  abdonunal  wall  are  indicated 
in  the  operative  treatment  of  retroversion  if  there  is  disease  of 
the  appendages,  pelvic  adhesions  persistent  prolapse  of  an  ovary 
when  the  uterxis  is  replaced    if   the  woman  is  very  fat  or  has 


Fig,  31). — Deep  tier  of  buried  running  suture  of  fonnalin  catgut,  embracing 
internal  obliijue  and  (ransversalismuscles,  round  ligament,  and  Poupart's  ligament. 
Deep  part  of  uppermost  loop  of  suturt  (not  showing  in  cut)  passes  at  level  of  and  em- 
braces margins  of  internal  ring:  j.,  Skin;  J.  c.  /.,  subcutaneous  fal;  a.  e.  0.,  aponeu- 
rosis of  external  oblique;  I.  0,,  internal  oblique  muscle;  r.^,  round  ligament;  F.I., 
Poupart's  ligament. 

reached  middle  age,  if  there  is  a  decided  prolapsus  uteri,  and  if 
the  uterus  is  very  much  heavier  and  larger  than  normal. 

The  patient  is  prepared  for  an  abdominal  section  (page  654). 
The  alxiomen  is  opened  in  the  middle  line  by  a  medium-sized  in- 
'  ( llshauscn  was  the  first  to  perform  a  modern  uterine  suspension.  Kelly  in- 
trtKliiceil  it  in  America  after  a  visit  to  Olshausen's  clinic.  Sims,  Kaltenbach, 
KiwIktIi',  Sihrr)cder,  Hennig,  and  Tail  had  previously  attempted  to  fasten  the 
uliriiie  fundus  to  the  anterior  abdonunal  wall.  Boldt  and  Leopold,  in  iSqo. 
|uissiil  the  suturfs  through  the  uterine  fundus  instead  of  through  the  uterine 
<.-OTnun  aitd  ovarian  ligaments  as  Olshausen  and  Kelly  origiaally  did. 
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cision,  the  tubes  and  ovaries  are  pulled  out  by  the  fingers  of  the 
left  hand  and  inspected;  if  they  are  normal,  the  patient  is  raised  in 
the  Trendelenbui^  posture,  A  ligature  of  fine  silk  threaded  on  a 
full-curved  slender  needle  with  a  round  point  is  passed  through  the 
peritoneum  on  the  left  side  from  below  upward,  through  a  few  fibers 
of  the  rectus  muscle  from  above  downward  and  again  through 
the  peritoneum.  The  uterus  is  seized  between  the  fingers  and 
thumb  of  the  left  hand  and  lifted  out  of  the  abdominal  wound. 
The  needle  is  passed  through  the  fundus  for  a  distance  of  half 
an  inch  at  a  depth  of  a  quarter  of  an  inch  in  the  median  transverse 
line.  The  same  needle  is  then  passed  through  the  peritoneum  and 
some  fibers  of  the  right  rectus  muscle  from  below  upward;  lastly, 


Fig-  3! 


;ouniis  sutured. 


through  the  peritoneum  from  above  downward.  A  second  stitch 
b  inserted  in  exactly  the  same  manner  a  quarter  of  an  inch  above 
the  first,  running  through  the  fundus  uleri  slightly  posterior  to  the 
median  transverse  Hne.  A  gauze  pad  is  passed  into  Douglas's 
pouch  to  clean  out  any  blood  that  may  have  settled  there,  the 
stitches  are  tied  in  a  double  knot,  bringing  the  fundus  in  close 
apposition  with  the  anterior  abdominal  wall,  an  assistant  holding 
two  fingers  behind  the  uterus  while  the  knots  are  tied  to  prevent 
the  inclusion  of  a  loop  of  intestine.  The  patient  is  lowered  to  a 
horizontal  position,  the  gauze  pad  is  removed,  and  the  abdomen  is 
closed  in  the  ordinary  manner  {page  685).  The  object  of  includ- 
ing a  portion  of  the  rectus  muscle  in  the  loop  of  the  uterine  suture 
is  to  secure  a  firmer  bold  and  to  prevent  the  recurrence  of  the 
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displacement,  which  is  by  no  means  uncommon  in  the  course  of 
time  or  even  immediately  after  uterine  suspension  if  only  the 
parietal  peritoneum  is  included  in  the  suspension  stitch.  At  the 
same  time  the  fixation  is  not  so  firm  as  to  limit  the  mobility  of 
the  uterus  or  to  interfere  with  subsequent  pregnancies,  the  su- 
tures soon  cutting  through  the  fundus  and  the  adhesions  formed 
between  the  fundus  and  the  parietal  peritoneum  pulling  out  into  a 
suspensory  ligament  an  inch  or  two  long  and  about  as  thick  as  a 
slate-pencil. 


f^B-  3"S-— Suspci 


peritoneum,  and  a  part  of  the 


Uterine  suspension  can  be  completed  much  more  quickly  than 
shortening  the  round  ligaments,  requiring  rarely  more  than  ten  or 
fifteen  minutes  all  told.  The  sa\-ing  of  time,  therefore,  might 
determine  one  in  favor  of  this  operation  in  cases  of  multiple  com- 
pound operations  in  oneindjvidual,  as  curetment,  trachelorrhaphy, 
perineorrhaphy,  and  anterior  colporrhaphy,  followed  by  an  opera- 
tion for  retroversion,  esi)ecially  if  the  woman's  condition  made 
the  saving  of  time  in  the  whole  operation  a  consideration  of  great 
importance. 
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The  FeTguson-GUliam  Operation.' — While  ventrosuspension 
has  given  satisfaction  in  practice,  there  is  a  natural  prejudice 
against  it.  The  adhesion  between  the  uterine  fundus  and  the 
abdominal  wall  is  an  unnatural  one;  there  are  numerous  recorded 
cases  of  difficulty  in  subsequent  labors  and  there  is  some  danger 
of  intestinal  strangulation  by  the  suspensory  band.  It  is  desir- 
able, therefore,  to  have  an  operation  which  utilizes  the  principle 
of  shortening  the  round  ligaments  as  in  the  Alexander  operation, 
allows  a  direct   handling  of   the  intrapelvic  structures  for   the 


Fig.  316. — The  Fergusoti-Gilliam  operation.    First  step,  sciiing  the  round  lig; 


treatment  of  adhesions,  intlammator)'  disease,  etc.,  is  not  too 
tedious  and  docs  not  require  multiple  incisions  as  would  com- 
bined abdominal  and  inguinal  sections.  These  requirements  are 
best  met,  in  the  author's  judgment,  by  a  modification  of  the  op- 
eration of  Ferguson  and  Gilliam:  The  abdomen  is  opened;  a 
puncture  is  made  with  a  long-bladcd  curved  hcmostat  through  the 
rectus  muscle  beneath  the  fascia,  emerging  in  the  peritoneal  cav- 

'  Ferguson's  proposition  was  lo  cut  ihe  round  ligament  and  to  draw  the  proi- 
iaal  end  through  the  posterior  sheath  of  the  rectus  muscle. 
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ity  about  an  inch  to  the  outer  side  of  the  median  line.  The 
hemostat  seizes  the  round  ligament  which  is  pulled  out  through 
the  rectus  muscle.  The  loop  of  the  round  ligament  is  joined  to 
its  fellow  of  the  opposite  side,  and  is  further  secured  by  inclusion 
in  the  running  stitch  that  joins  the  fascia,  inclosing  the  abdominal 
incision.  Various  modifications  of  this  operation  have  been  pro- 
posed: The  round  ligaments  may  be  tied  together  in  a  loose 
double  knot  instead  of  being  sutured;  they  may  be  brought  out 


over  the  fascia  instead  of  under  it,  as  projwscd  by  Gilliam;  a 
transverse  incision  may  be  made  through  the  skin  and  fat  and  a 
longitudinal  incision  through  the  rest  of  the  abdominal  wall;  in- 
stead of  seizing  the  round  ligament  directly  with  forceps  it  may 
be  surrounded  with  a  ligature  the  ends  of  which  are  caught  by 
forceps.  The  ligaments  instead  of  being  threaded  through  a 
portion  of  the  abdominal  wall  may  be  caught  by  two  sutures 
traversing  the  recti  muscles  as  proposed  by  Dol^ris  and  Riche- 
lot  (Fig.  319). 
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A  vaginal  operation  has  been  performed  by  Alexandroff'  for 
retrodisplacement  which  merits  further  trial:  The  anterior  vaginal 
vault  is  opened  by  a  transverse  incision;  pedicle  needles,  armed 
with  a  ligature,  are  passed  through  the  parametrium  on  both 
sides  of  the  cervix,  to  tfie  median  side  of  the  ureter  and  the  uterine 
artery:  The  ligatures  are  pulled  by  an  assistant  in  opposite  direc- 


Fig.  318. — The  Ferguson-Gilliam  operalion.  Third  sleii,  suluring  the  loops  of 
round  ligaments  together  and  fasltning  them  by  the  slitch  whith  unites  the  fascift 
in  closing  the  abdominal  wound. 


tions  so  that  the  cardinal  hgamcnt  is  folded  on  itself  and  1) 
toward  the  median  line  in  front  of  the  cervix,  where  the  folds 
of  the  ligaments  are  joined  together  by  sutures.  The  vaginal 
vault  is  then  closed. 

The  operative  treatment  of  retrodisplacement  is  a  matter  of 
election,  as  a  rule,  and  should  be  selected  voluntarily  by  the 
'  "  Zentiaiblatt  f.  Gyn.,"  No.  25,  1903. 
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patient.  If,  however,  she  belongs  to  the  working  classes,  it  is 
justifiable  to  advise  it  urgently.  A  pessary  in  a  working-woman 
who  can  not  spare  herself  nor  afford  the  proper  medical  attention 
at  regular  intervals  is  so  unsatisfactory  that  it  can  not  be  recom- 
mended. In  a  young  unmarried  woman  the  operative  treatment  is 
preferable  to  any  other.  If  there  are  complications,  such  as  pelvic 
peritonitis,  old  adhesions,  salpingo-oophorectomy  or  appendicitis, 
the  ofwrative  treatment  is  indicated.    If  plastic  operations  are  per- 


Fig.  319.— Ric helot -Doicr 


formed  in  the  genital  canal,  it  is  more  sensible,  while  the  patient  is 
under  anesthesia,  to  operate  for  the  retrodisplaccment  also. 

The  results  of  operative  treatment  are  usually  satisfactory.' 
Local  symptoms  and  reflex  neuroses  disappear.  Lines  of  care 
which  make  the  face  haggard  fade  out  before  the  patient  rises 
from  bed.  Severe  cases  of  epilepsy  of  some  years'  duration  may 
be  cured  bj'  the  permanent  correction  of  retrodisplaccment. 

'  In  505  oj^raiions  of  various  kinds  for  ret  rod  is  placemen!  of  Ihc  utcnis  the 
author  knows  of  only  5  recurrences  and  i  case  of  subsequent  difficulty  in  ges- 
tation. Many  cases  could  not  be  traced,  but  it  is  not  likely  thai  there  are  more, 
than  I  or  3  per  cen"     ' 
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Anteposition,  Anteversion,  and  Anteflexion. — The  uterus 
may  be  pushed  forward  (anteposition)  by  a  tumor  back  of  it, 
as  an  enterocele,  a  retro-uterine  hematocele,  an  abscess  in  Doug- 
las's pouch,  a  fibroid  tumor,  or  a  very  large  mass  of  feces  in  the 
rectum.  The  s>Tnptoms  of  this  displacement  are  dysuria  and 
irritabiUty  of  the  bladder.  The  malposition  of  the  uterus  is  cor- 
rected by  the  removal  of  its  cause.  Anteversion  and  a  moderate 
degree  of  anteflexion  are  the  normal  positions  of  the  uterus.  A 
marked  exaggeration  of  these  positions,  which  is  possible,  may 
cause  vesical  irritability.  Occasionally  one  sees  an  elongated  and 
heavy  uterus  with  the  fundus  lower  and  farther  forward  than  nor- 
mal, causing  discomfort.  A  physiological  example  of  this  dis- 
placement is  seen  in  early  pregnancy,  and  the  irritable  bladder 
which  is  a  consequence  is  a  well-known  sign  of  the  condition. 
Exaggerated  anteflexion  is  not 
infrequently  seen.  The  uterus 
may  have  the  shape  of  an  in- 
verted U.  This  displacement 
is  the  result  of  arrested  develop- 
ment and  is  usually  associated 
with  a  feebly  developed  ner- 
vous system.  The  nervous 
phenomena  that  often  accom- 
pany such  a  displacement — 
neurasthenia    and    hysteria —  ...    ,^^    ^j..^,^  o«f«,,««;««  r^ 

•         'T'L  *^*g- 320. —  1  nomas  s  anteversion  pes- 

are    not    a    result    of    it.      The  san-:  A,  Lower  end  resting  just  inside  the 

physician,  therefore,  should  be  vaginal  entrance ;  B,  upper  end  to  be  in- 

1.                1           •      *   J*        *•  Iroduced  in  the  posterior  pouch  of  the 

on  his  guard  against  directing     ^^^^^^ .  ^^  .^^^^^or,  movable  bow,  which 

his  treatment  to  the  uterus  for       is  to  lift  the  uterus  through  the  anterior 

nervous  symptoms  that  will  not     P^^^'^  ^^  ^^^  ^^''^x- 
in  the  least  be  benefited  bv 

it  and  may  indeed  be  aggravated  by  frecjucnt  examinations  and 
local  treatment.  Anteflexion  of  the  degree  described  is  a  com- 
mon cause  of  dysmenorrhea  and  steriHty,  and  often  requires 
treatment  to  meet  these  indications.  (See  page  419-)  Much 
ingenuity  has  been  devoted  to  the  contrivance  of  mechanical 
devices  to  correct  exaggerated  anterior  displacements.  The 
Thomas  anteversion  pessar}^  the  Hewitt  cradle  pessar}*,  and  the 
sleigh  pessar)^  of  Schultze  are  the  best  of  their  class  and  are  occa- 
sionally useful,  but  are  not  often  employed  now.  An  intra-uterine 
stem  pessar)^  which  would  seem  to  be  the  most  suitable  imple- 
ment for  the  correction  of  anteflexion,  can  not  be  recommended, 
for  the  prolonged  retention  of  any  foreign  body  in  the  uterine 
cavity  predisposes  to  infection  of  the  endometrium  and  to  a 
secondary  infection  and  inflammation  of  the  tubes  and  ovaries. 
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It  has  been  proposed  to  make  a  cuneiform  exsection  (cuneo- 
hysterectomy')  of  the  posterior  uterine  wall  for  anteflexion. 
The  author  has  no  experience  with  the  operation  and  doubts 
its  justifiability  as  a  routine  procedure,  but  it  is  an  ingenious 
proposition  and  might  on  occasion  be  worth  remembering. 
Dudley's  operation  is  the  best,  in  the  author's  judgment,  for  the 
operative  correction  of  anteflexion  if  anything  more  than  forcible 
dilatation  is  required.     By  it  the  cervix  is  drawn  upward  and  the 
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Fig.  3*1 . — Dudipy's  operation  lor  antefleiion.  The  posterior  lip  of  the  cerviiia 
split;  two  wedge-shaped  excisions  are  made  on  both  sides  of  the  split  cervix.  A 
purse-string  suture  is  inserted,  pulling  the  os  further  backward  and  straightening  the 
cervical  canal.  A  few  intemipicd  sutures  are  required  to  unite  the  lateral  extensions 
of  the  wound. 

OS  is  located  farther  backward,  lessening  the  mechanical  diih- 
cultics  of  menstruation  and  o£  the  penetration  of  spermatozoa. 

Anterior  displacement  with  fixation  of  the  uterus  by  inflam- 
matory adhesions  may  be  treated  by  tampons  in  the  vagina,  by 
section  of  the  ulerosacral  ligaments,  or  by  a  vaginal  or  abdominal 
section  to  free  the  uterus  and  its  appendages  from  the  adhesions. 
<)i;  by  Reed  in  1894.     Sec  "Texl-Boolt  of  Gyne- 
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Prolapsus  Uteri. — If  the  cervix  uteri,  not  congenitally  elon- 
gated, descends  to  or  beyond  the  vulva,  and  its  descent  is  ac- 
companied by  some  degree  of  inversion  of  the  vagina,  the  con- 
dition is  called  prolapse  of  the  uterus.  It  is  customary  to  draw 
a  distinction  between  partial  and  total  prolapse  of  the  uterus, 
the  latter  condition  existing  vfhen  the  whole  uterus  lies  outside 
the  vulva.    There  is  always  some  degree  of  inversion  of  the 


vagina.  The  in\ersion  of  the  vagina  may  be  complete  while  the 
fundus  uteri  remains  almost  or  quile  at  a  normal  level.  Such  a 
case  is  explained  by  an  enormous  elongation  of  the  lower  uterine 
segment  or  isthmus  uteri  permitting  a  descent  of  the  cervix  several 
inches  outside  the  vulva  while  the  fundus  and  corpus  uteri  arc 
held  at  almost  a  normal  level  by  the  ulerine  ligamenls. 

Owing  to  its  firm  attachment  to  the  cervix,  the  bladder  always 
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accompanies  the  descent  of  the  anterior  vaginal  wall,  and  the 
upper  part  of  the  urethra  likewise  follows  the  descent  of  the 
bladder,  so  that  the  urethra  runs  a  cun'ed  course  from  the  ex- 
ternal meatus  above  to  a  prolapsed  segment  of  the  bladder  below. 
The  bladder  is  divided  practically  into  two  segments,  one  accom- 
panying the  prolapse  of  the  anterior  vaginal  wall  and  lying  out- 
side the  vulva,  the  other  remaining  in  the  pelvic  cavity  (Fig.  323)- 


Fig.  31  Jt. — Median  section  of  a  uoman  uilh  complete  prolapse  of  the  uterus:  a. 
Dilated  left  tub*,  b  left  br  ad  ligamenl  c  riclum  d  bluod-vcsscU;  e,  anus;  /, 
perineum;  g,  prdapscd  poslLnor  laginal  wail  li  Douglas's  pouch;  i,  uterine 
cavity;  k,  fundus  uten  /  obliterated  cerviial  canal  m  vcsico-ulerine  pouch;  n, 
prolapsed  antcnor  vaginal  nail    o  urethra    p  ijatocele  (Spjegelbcrg). 

Such  a  mechanical  arrangement  makes  the  complete  evacua- 
tion of  the  bladder  impossible.  The  residual  urine  undergoes 
decomposilion,  there  is  cystitis,  and  infection  may  spread  to  the 
kidneys  along  the  ureters,  resulting  possibly  in  a  fatal  pyelitis. 

The  rectum  follows  the  prolapse  of  the  posterior  wall  to  a 
certain  extent,  but  not  nearly  so  completely  as  the  bladder  does 
that  of  the  anterior  vaginal  wall,  and  perhaps  not  at  all  because 
of  the  loose  connective  tissue  between  the  anterior  wall  of  the 
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rectum  and  the  posterior  wall  of  the  vagina,  which  stretches 
readily.  Douglas's  pouch,  however,  is  necessarily  elongated, 
and  beneath  the  inverted  posterior  vaginal  wall  lying  outside  the 
vulva  there  is  commonly  a  segment  of  reduplicated  peritoneum. 
If  the  uterus  lies  completely  outside  the  \^lva,  as  it  may,  it  is 
usually  in  a  position  of  retroversion  or  flexion.  In  elderly  women 
with  a  small  atrophied  uterus,  the  position  in  total  prolapse  may 
exceptionally  be  one  of  anteversion.  The  prolapsed  uterus  is 
usually  much  enlarged,  especially  the  cervix,  which  is  often  enor- 
mously broad.  If  the  fundus  uteri  remains  in  the  pelvic  cavity 
the  uterus  is  much  lengthened.  A  measurement  of  six  or  more 
inches  bv  the  sound  is  not  uncommon.  The  increase  in  breadth 
is  due  mainly  to  edema;  that  in  length,  to  stretching.  When 
the  uterus  is  replaced  and  held  in  place  by  tampons,  its  size  rapidly 
diminishes. 

Etiology. — In  accounting  for  prolapse  one  must  differentiate 
the  commoner  cases  following  childbirth  from  those  that  occur 
in  nuUiparous  women.  The  explanation  for  prolapse  in  women 
who  have  borne  children  is  found  in  a  combination  of  physical 
conditions  and  in  the  woman's  mode  of  life.  There  has  been  an 
injury  of  the  muscle  of  the  urogenital  trigonum  and  a  detachment 
of  the  anterior  vaginal  wall  from  its  subjacent  attachments.  The 
prolapse  of  the  anterior  wall  which  follows  drags  upon  the  cervix, 
pulls  it  forward  and  downward,  and  produces  a  retroversion 
of  the  uterus  if  such  a  malposition  did  not  already  exist.  The 
retroversion  brings  the  long  axis  of  the  uterus  in  coincidence 
with  the  long  axis  of  the  vaginal  canal  and  renders  the  descent 
of  the  former  along  the  latter  easy.  There  has  also  been  an 
injur)^  of  the  pelvic  floor,  a  laceration  of  the  levator  ani  muscle, 
of  the  transversus  perinei  muscle  and  of  the  triangular  ligament, 
resulting  in  a  prolapse  of  the  posterior  vaginal  wall,  which  pulls 
upon  the  posterior  lip  of  the  cervix,  dragging  it  downward,  help- 
ing to  tilt  the  fundus  over  backward,  and  assisting  in  the  descent 
of  the  cervix.  The  woman  almost  always  belongs  to  the  work- 
ing classes.  Her  laborious  Hfe,  with  hard  work  for  hours  at  a 
time  on  her  feet,  increases  the  intra-abdominal  pressure  and  in 
time  drives  the  uterus  out  of  the  pelvis  in  the  direction  of  least 
resistance  along  the  relaxed  vagina,  until  the  latter  is  partially  or 
entirely  inverted.  The  retroverted  and  particularly  the  partially 
prolapsed  uterus  becomes  congested,  edematous,  and  heavy.  Its 
increased  weight  helps  its  descent.  The  middle-aged  or  elderly 
woman  usually  stoops;  the  inclination  or  obliquity  of  the  pelvis 
is  decreased;  hence  the  abdominal  contents  press  more  directly 
upon  the  pelvic  viscera.  The  degree  to  which  the  whole  uterus 
descends  depends  entirely  upon  the  strength  of  the  uterine  liga- 
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ments,  particularly  the  cardinal  and  the  uterosacral  ligaments. 
If  they  are  weakened  by  the  muscular  atrophy  of  middle  and 
advanced  age,  in  which  prolapse  usually  occurs,  and  by  the  ab- 
sorption of  the  pelvic  fat,  and  if  they  stretch  inordinately  under 
the  extra  strain  imposed  upon  them,  the  whole  uterus  descends 
and  may  protrude  in  its  entire  length  outside  the  vulva.  If  the 
ligaments  resist  the  descent  of  the  uterus,  the  complete  inversion 
of  the  vagina  is  still  possible,  dragging  the  cervix  outside  the 
vulva  the  full  length  of  the  vaginal  walls,  while  the  fundus  re- 
mains well  within  the  pelvic  cavity.  Such  a  result  is  rendered 
possible  by  the  elasticity  of  the  lower  uterine  segment,  which 
stretches  to  an  extraordinary  extent  in  order  to  allow  the  protrusion 
of  the  cervix  from  the  vulva.  This  variety  of  prolapse,  which 
is  commoner  than  the  total  prolapse  of  the  uterus,  was  formerly 
ascribed  to  a  '*  supravaginal  elongation  of  the  cervix.''  It  is  not, 
however,  the  cervix  alone,  but,  as  already  stated,  mainly  the 
lower  uterine  segment  which  is  elongated.  A  complete  inversion 
of  the  vagina  has  followed  a  firm  ventrofixation  of  the  uterus. 
The  fundus  remaining  attached  to  the  abdominal  wall,  the  cer- 
vix has  protruded  from  the  vulva  the  entire  length  of  the  inverted 
vagina.^ 

It  is  more  difficult  to  explain  prolapsus  uteri  in  nulliparous 
women.  The  condition  may  be  congenital,  but  such  cases  are 
very  rare.  It  may  develop  in  young  women,  although  it  is  more 
commonly  observed  at  and  after  the  menopause.  The  author 
has  seen  two  cases  of  total  prolapse  in  young  girls  which  were 
apparently  due  to  premature  and  excessive  sexual  intercourse. 
One  of  these  patients  was  seventeen  years  old.  She  had  been 
a  prostitute  since  the  age  of  eleven.  The  vaginal  walls  had  been 
overstretched,  their  attachments  weakened  or  injured,  and  there 
had  probably  been  a  retroversion  of  the  uterus  with  an  increase 
of  intra-abdominal  pressure. 

In  elderly  women  there  is  probably  a  combination  of  retro- 
version, weakening  of  the  uterine  ligaments,  and  increased  intra- 
abdominal pressure.  In  one  of  the  author's  cases  there  had  been 
a  violent  and  almost  incessant  asthmatic  cough  for  years. 

Finally,  one  must  always  think  of  the  possibility  of  an  intra- 
pelvic  or  of  an  intra-abdominal  tumor  or  of  ascites  forcing  the 
uterus  out  of  the  pelvis  in  the  direction  of  least  resistance. 

Clinical  History,  Symptoms,  and  Diagnosis. — ^The  woman  is 
usually  of  the  working  class.  Prolapsus  uteri  is  a  disease  of 
the  poor,  not  of  the  well-to-do.  She  has  usually  borne  chil- 
dren and  is  of  middle  age,  although  prolapse  is  possible  in  nullip- 
arous women  and  in  young  girls.    The  patient  ordinarily  gives 

^The  author  has  seen  three  cases  of  this  kind. 
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the  history  of  a  precedent  retroversion,  rectocele,  and  cystocelc. 
The  actual  protrusion  of  the  uterus  often  occurs  suddenly  in  con- 
sequence of  some  exertion,  and  may  be  the  lirst  sjTtiptom  to 
attract  the  patient's  attention.  After  the  prolapse  is  evident  to 
the  patient,  if  not  before,  she  suffers  from  dysuria  and  irritable 
bladder;  backache  and  bearing  down;  difficult  locomotion  and 
a  constant  irritation  of  the  protruding  mass  and  usually  of  the 
inner  thighs,  which  are  moistened  with  the  urine  that  flows  over 
them  and  arc  irritated  by  the  urinan.-  sails  that  accumulate  upon 
them.     A  disagreeable  odor  is  noticed  on  account  of  the  difficulty 
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of  keeping  ihe  parts  clean.  .\  constant  di.sfharge  is  often  com- 
plained of  due  lo  a  weeping  from  the  cervical  canal  and  uterine 
cavity,  the  result  of  edema,  of  a  hyperpla.'itic  endometritis,  and  of 
ulcerations  around  the  cervi.x.  There  may  also  Ix;  the  dribbling 
urine  of  an  i)verfille<l  bladder,  the  paradoxical  incontinence  of 
retention. 

If  the  patient  is  examinc<l  in  the  dorsal  position,  the  full 
degree  of  prolapse  which  is  jiresenl  in  the  erect  ixisture  may  not 
be  appreciated.     Cases  apparently  of  jtartial  prolapse,  therefore, 
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should  always  be  examined  in  the  erect  posture.  Commonly,  if 
the  prolapse  is  complete,  there  is  no  mistaking  it  in  any  posture 
(Figs.  327,  329)  A  huge  cylindrical  mass  protrudes  from  the 
vulva;  the  vagina  is  obviously  completely  inverted;  the  external 
OS  uteri  is  evident;  the  prolapsed  segment  of  the  bladder  gives 
a  peculiar  fullness  to  the  anterior  vaginal  wall,  and  something  of 
the  same  sort  is  often  noticed  on  the  upper  portion  of  the  posterior 


Fig,  325 , — Complete  inv 
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vaginal  wall,  where  there  may  be  a  rectocele  or  a  bulging  of  the 
prolapsed  reduplication  of  the  peritoneum.  Around  the  cervix 
there  is  often  ulceration  due  to  defective  nutrition  from  the  inter- 
ference with  the  circulation.  The  vaginal  mucous  membrane 
is  usually  much  thickened,  dry  and  harsh  in  feel.  It  may  be 
possible  to  palpate  the  whole  of  the  uterus  outside  the  vulva 
through  the  inverted   vaginal  walls.       If  a  part  of  the  uterus 
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a  within  the  pelvis,  this  fact  and  the  position  of  the  fundus 
are  demonstraled  by  a  recto-abdominal  examination.  While 
total  prolapse  may  be  diagnosticated  at  a  glance,  a  bimanual  ex- 
amination of  the  pelvic  contents  should  never  be  neglected,  for 
occasionally  the  uterus  is  forced  out  of  the  pelvis  by  a  tumor  or 
by  ascites,  which  might  not  be  recognized  until  the  operation  for 
simple,  uncomplicated  prolapse  were  undertaken.' 


Fig.  328.— Pani.il  prolapse  ot  the 
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It  is  usually  better  to  reduce  the  prolapse  and  to  examine 
the  pelvic  organs  by  a  combined  vaginal-abdominal  examination. 

Prolapsus  uteri  of  itself  is  rarely  fatal.  The  author  has  seen 
two  cases  of  strangulation  of  a  prolapsed  uterus,  gangrene  of  the 
uterus  and  fatal  peritonitis.     In  one  a  hysterectomy  was  immc- 

'  The  author  onrc  ni.%ilc  this  mislako  through  carelessness.  His  chief  of  dis- 
pensary called  his  attention  to  a  case  of  pmlapso  which  was  obvious  al  a  glance. 
The  woman  was  admilted  lo  the  hospital  for  operation.  Brought  into  the  operating 
room  in  her  turn  the  following  day,  a  large  abdominal  tumor  was  discovered  which 
proved  later  I(  ' 
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diately  performed  without  avail;  the  other  v 
when  she  was  brought  to  the  hospital. 

Treatment. — The  first  object  of  treatment  is  to  reduce  the 
prolapse.  This  is  usually  easy.  Seizing  the  uterus  between 
the  thumb  and  fingers,  steady  pressure  is  made  in  the  axis  of  the 
vaginal  canal,  whereupon  the  uterus  and  the  inverted  vagina 
return  within  the  pelvis.  The  patient  should  then  be  put  in 
the  knee-chest  posture  and  with  the  aid  of  a  Sims  speculum 
the  vagina  is  packed  with  wool  tampons  saturated  with  boro- 
glycerid,  which  are  allowed  to  remain  in  place  forty -eight 
hours.  If  possible,  the  patient  should  be  confined  to  bed 
for  a  few  days  in  order  that  the  congestion  and  edema  of 
the  uterus  shall  be  reduced  as  raj)idly  as 
possible.  Occasionally  it  may  be  difficult  to 
return  the  prolapsed  uterus  within  the  pelvis, 
on  account  of  its  edema  and  enlargement. 
It  may  be  necessary  lo  elevate  the  foot  of 
the  bed  in  which  the  woman  lies,  lo  apply 
ice- water  and  glycerin  compresses  to  the 
uterus,  and  even  to  resort  to  multiple 
punctures  of  the  cennx  or  local  bloodletting, 
before  the  uterus  can  be  replaced.  Smear- 
ing the  vaginal  walls  with  an  unguent  before 
attempling  reduction  by  taxis  is  of  advantage. 
Having  reduced  the  ])rola]>sc,  the  physician 
must  decide  upon  the  subsequent  treatment 
of  the  case,  whether  he  shall  advise  radical 
cure  by  ofwration  or  the  use  of  a  mcclianical 
support.  The  former  is  much  ihu  more 
satisfactory  treatment  and  is  as  a  rule  to  be 
recommended,  but  it  may  be  impraclicablc 
in  individual  instances  because  of  the  patient's  age,  her  general 
condition,  or  because  she  refuses  operation.  Hence  it  is  oc- 
casionally necessar\-  to  emjiloy  a  mechanical  support.  Many 
different  pessaries  for  a  prolapsed  ulerus  have  been  devised. 
The  author  for  some  years  employed  but  two,  a  moderate-sized 
globe  pessary  on  a  stem  supported  by  an  abdominal  belt  and 
rubber  tubing,  or  the  Goddard  pessar\'.  The  latter  is  more 
suitable  for  uninlcUigent  women  of  the  poorer  classes.  The 
efficiency  of  a  support  modeled  on  a  globe  pessary  is  often  in- 
stinctively recognized  by  the  patient  herself.  One  of  the  author's 
patients  every  day  inserted  a  wad  of  newspaper  rolled  into  a  ball; 
two  others  inserted  a  fresh  apple  into  the  vagina  every  morning. 
They  had  thus  made  themselves  fairly  comfortable  for  years. 

Recent  experience  with  Menge's  pessary  induces  the  author 
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to  regard  it  as  the  most  satisfactory  support  for  a  prolapsed  uterus- 
The  patient  should  be  instructed  to  remove  it  at  night  and  to 
replace  it  in  the  morning.  The  detachment  of  the  bar  depending 
from  the  ring  pessary  makes  its  removal  easy. 


Fig-  334- — Menge's  pessary. 

If  an  operation  is  determined  upon,  as  it  should  be,  unless 
there  is  good  reason  against  it,  the  physician  must  decide  whether 
to  trust  to  a  plastic  operation  alone  or  whether  the  plastic  opera- 
tion should  be  reinforced  by  suspending  the  uterus  to  the  ab- 
dominal wall.  The  following  considerations  should  govern  his 
choice:  Prolapse  in  nuUiparous  women  can  not  be  cured  by 
a  plastic  operation 
alone;  the  suspen- 
sion of  the  uterus  in 
addition  is  necessary. 
If  the  woman  is  of 
childbcaring  age  and 
is  living  with  her 
husband,  so  that  an 
extreme  narrowing 
of  the  vagina  is  in- 
advisable, the  sus- 
pension of  the  uterus 
should  he  added  to  the  plastic  operation.  If  there  is  complete 
inversion  of  the  vagina  with  prolapse  of  the  cervix  by  the  so- 
called  supravaginal  elongation  while  the  uterine  fundus  remains 
at  a  good  level  in  the  pelvb,  a  plastic  operation  alone  is  often 


Fig.  335. — Goddard's  pessary. 
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sufficient.  If  the  woman  is  at  or  past  the  menopause  and  coitus 
need  not  be  considered,  a  plastic  operation  with  exaggerated 
narrowing  of  the  vagina  will  probably  suffice. 

This  important  point  being  decided,  the  form  of  plastic  opera- 
tion to  be  undertaken  must  be  settled.  Individual  judgment 
naturaUy  differs  on  this  question.  For  years  the  author  de- 
pended with  uniform  success  in  suitable  cases  upon  an  extensive 
Martin  anterior  colporrhaphy  wJth  the  tier  suture  of  calgut,  the 
junction  of  the  lacerated  urogenital  diaphragm,  a  high   Hegar 


Fig.  336. — Incisions  tor  Ihe  ai 


amputation  of  the  cervix  and  a  very  extensive  Hegar  opera- 
tion u[>on  the  posterior  vaginal  wall,  the  apex  of  the  denudation 
reaching  almost  to  the  cervix  and  its  base  being  as  broad  as  pos- 
sible. These  operations  are  described  elsewhere.  It  is  only 
necessary  here  to  call  attention  to  certain  essentials  in  the  technic 
of  their  combination  and  lo  a  modification  of  the  denudation 
of  the  anterior  vaginal  wall.  The  first  step  is  the  denudation  of 
the  anterior  vaginal  sulci  and  the  insertion  of  the  sutures.  The 
cervix  is  then  seized  with  a  double  tenaculum  and  dragged  for- 
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cibly  outward;  the  area  to  be  denuded  on  the  anterior  vaginal 
wall  is  marked  out  either  by  an  oval  incision  with  a  sharp  knife 
or,  as  the  author  now  prefers,  by  a  shield-shaped  incision,  leaving 
no  vaginal  wall  intervening  between  the  incision  for  the  anterior 
colporrhaphy  and  that  for  the  amputation  of  the  cervix  (Figs. 
337"  33^)-  The  circular  incision  for  the  cervical  amputa- 
tion is  then  made,  and  the  cervix  is  partly  freed  by  dissection 
of  the  vaginal  mucous  membrane  upward.  The  denudation  of 
the  anterior  wall  is  completed  by  dissecting  ofT  the  flap  in  one 


\w 

L 

F'g-  337- — Denudation  for  the  anterior  colporrhaphy  in  a  prolapse  operation. 

piece  by  a  knife;  the  amputation  of  the  cervix  at  the  level  of  the 
internal  os  is  completed,  including  the  insertion  and  knotting  of 
the  catgut  sutures ;  double  tenacula  seize  the  stump  of  the  cen'ix 
and  pull  it  down;  the  tier  suture  is  inserted  in  the  anterior  vaginal 
wall,  beginning  just  below  the  urethral  orifice;  if  there  is  tension 
on  the  last  tier  of  the  running  suture,  the  cervix  is  released  and 
the  uterus  is  pushed  up  into  the  pelvis,  whereupon  it  is  easy  to 
bring  the  edges  of  the  mucous  membrane  of  the  anterior  vaginal 
wall  together.    The  cervical  amputation  and  anterior  colporrhaphy 
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being  completed,  the  uterus  pushed  up  to  its  normal  level  in  the 
pelvis,  the  posterior  colporrhaphy  by  Hegar's  method  is  perfonned. 
The  sutures  in  the  upper  part  of  this  wound  may  be  of  catgut; 
the  lower  sutures  and  those  in  the  perineum  should  be  of  silkworm- 
gut,  shotted. 

European  statistics  show  discouraging  results  in  the  operative  treatment  of  pro- 
lapsus uteri.  On  the  average,  ultimate  failure  is  reported  in  about  30  per  cent,  of  the 
cases.  This  is  certainly  not  the  author's  experience.  The  operations  above  de- 
scribed have  been  perlotmed  frequently  as  routine  work  in  his  hospital  services  for 


Fig.  338. — Stump  of  cervix  covered  by  interrupted  sutures;  anterior  vaginal 
wall  united  by  a  Iter  stitch  of  catgut  in  two  to  four  layers;  anterior  sulci  stilcbes  ot 
silkworm-gut  are  united  after  the  uterus  is  returned  within  the  pelvis, 

more  than  fifteen  years.  The  patients  have  numbered  considerably  more  than  100. 
Not  one  of  them  has  reapplied  on  account  of  recurrent*.  Naturally,  some  of  them, 
in  case  of  failure,  woulJ  ajiply  to  other  clinics;  but  if  the  [iroportion  had  been  as 
large  as  a  third,  a  few  at  least  would  have  reappeared.  The  ill  success  of  the  opera- 
tive treatment  of  prolapse  on  the  continent  of  Europe  may  be  explained,  perhaps,  by 
the  hard  manual  labor  performed  by  women  of  the  pca-sant  and  laboring  classes.  In 
consequence  of  this  ill  success  many  radical  and  some  bizarre  procedures  have  been 
adopted.  The  uterus  has  been  turned  out  of  the  anterior  vaginal  vault  by  anterior 
colpotomy  and  sewed  in  the  vagina,  upside  down,  to  the  anterior  vaginal  wall;  or 
sewed  to  both  anterior  and  posterior  walls,  an  artificial  os  being  made  in  the  fundus 
(Wertheim,  W.  A.  Freund).    The  anterior  vaginal  wall  has  been  suspended  to  the 
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retrosymphyseal  connective  tissue.  The  uterosacral  and  the  infundibulopelvic 
ligaments  have  been  shortened.  The  bladder  has  been  suspended  to  the  pelvic 
connective  tissue.  Douglas's  pouch  has  been  partially  or  wholly  obliterated. 
Vaselin  or  paraffin^  has  been  injected  under  the  anterior  vaginal  wall,  and  quinin 
solution  into  the  parametrium,  to  produce  a  cellulitis!  Finally,  the  uterus  and  the 
whole  vagina  have  been  exsected.  The  proportion  of  permanent  cures  has  not  been 
increased  by  these  procedures,  except  by  the  last,  which,  however,  is  scarcely  ever 
justifiable.' 

Inversion  of  the  uterus  is  a  displacement  in  which  the 
uterus  is  partially  or  completely  turned  inside  out.  The  cervix 
is  almost  always  unaffected  by  the  inversion,  forming  a  collar 
around  the  isthmus  of  the  inverted  corpus  and  opposing  by  the 
contraction  of  its  circular  fibers  the  reposition  of  the  bulky  cor- 
pus and  fundus  through  its  contracted  ring.  Inversion  of  the 
uterus  is  very  rare.  Many  experienced  gynecologists  have  never 
seen  a  case. 

Etiology. — Inversion  of  the  uterus  occurs  in  labor  during  or 
after  the  third  stage,  or  is  the  resuh  of  a  polypoid  tumor  depend- 
ing from  the  fundus.  In  the  latter  case  the  weight  of  the  tumor 
depresses  the  fundus,  and  the  contraction  of  the  uterine  muscle 
in  efforts  to  expel  the  tumor  increases  the  traction  on  the  fundus, 
until  it  is  inverted. 

Symptoms  and  Diagnosis. — If  an  inversion  originating  in  child- 
birth is  not  corrected,  the  symptoms  after  the  completion  of 
puerperal  involution  arc  metrorrhagia,  leukorrhea,  backache, 
a  sense  of  drag  and  bearing  down  in  the  pelvis,  and  inability  to 
remain  long  or  to  make  exertion  in  the  erect  posture.  On  ex- 
amination three  degrees  of  inversion  may  be  discovered:  in  the 
first,  the  fundus  remains  within  the  cervical  canal;  in  the  second 
it  protrudes  into  the  vagina  and  the  corpus  may  be  completely 
inverted,  although  if  involution  is  normally  completed  the  fundus 
may  not  descend  much  more  than  an  inch  below  the  external 
os;  in  the  third  degree  prolapsus  is  associated  with  inversion  and 
the  inverted  uterus  hangs  outside  the  vulva. 

On  a  bimanual  examination,  especially  a  recto-abdominal  ex- 
amination, the  absence  of  the  uterine  body  from  its  normal  situ- 
ation is  noted  and  a  cup-shaped  orifice  or  a  slit  is  felt  at  the 
upper  margin  of  the  cervix,  into  which  the  uterine  appendages 

*  Gersuny  in  iSgg  injected  vaselin  with  a  melting  point  of  36-40°  Centigrade  for 
various  purposes,  including  the  treatment  of  incontinence  of  urine  and  prolapsus 
uteri.  An  alarming  proportion  of  cases  developed  pulmonary  embolism.  The 
use  of  paraffin  mixtures  with  a  melting  point  up  to  60°  has  obviated  this  objection  to 
a  great  degree,  but  not  entirely.  Aside  from  this  danger  the  method  is  uncertain  in 
results  and  should  very  rarely  be  employed.  (For  technic  and  literature  see  Stolz, 
"Monatsschr.  f.  Geb.  u.  Gyn.,"  Dec,  1904.) 

*  Baumm,  "Arch.  f.  Gyn.,"  Bd.  Ixv,  H.  2.  Bucura,  "Zeitschr.  f.  Geburtsh.," 
xlv,  3.  H.  W.  Freund,  "Centralbl.  f.  Gyn.,"  No.  18,  1901.  Stone,  "Amer.  Jour, 
of  Obstet.,"  1901,  p.  675. 
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may  be  prolapsed.  A  finger  or  a  sound,  if  inserted  past  the 
projecting  fundus  into  the  external  os,  only  enters  the  depth  of 
the  cervical  canal,  about  two  centimeters. 

The  condition  which  may  be  and  has  been  most  often  mistaken 
for  inversion  is  a  polypoid  tumor  protruding  from  the  external  os, 
but  the  differential  diagnosis  should  not  present  insuperable  diffi- 
culties. The  uterine  cavity  has  a  normal  or  increased  depth,  a 
bimanual  examination  demonstrates  the  uterine  body  in  its  normal 
situation,  and  by  traction  on  the  polyp  its  attachment  to  the  cervix 
or  uterine  wall  by  a  pedicle  may  be  determined.  A  uterine  polyp  is, 
moreover,  usually  very  much  firmer  or  very  much  softer  than  the 
uterus  itself,  as  it  is  fibrous  or  mucous.  A  cystic  polyp,  giving  the 
sensation  of  a  hollow  tumor,  may,  however,  feel  much  like  the  uter- 
ine body.  Occasionally  the  cervical  canal  is  obliterated  by  ad- 
hesions between  the  endometrium  and  the  peripher)'  of  a  polyp. 
Even  in  such  a  case,  although  it  is  impossible  to  demonstrate 
the  existence  of  a  uterine  cavity,  a  bimanual  examination  de- 
tects the  uterine  body  where  it  should  be.  If  the  inversion  is 
caused  by  a  tumor  attached  to  the  fundus,  there  are  all  the  signs 
of  the  inversion,  and  the  origin  of  the  tumor  from  the  fundal  en- 
dometrium is  in  plain  sight  if  the  former  is  pulled  upon  and  the 
inverted  fundus  is  brought  outside  the  vulva.  The  feel  and  the 
appearance  of  the  tumor,  moreover,  present  a  sharp  contrast  with 
the  uterus,  especially  if  the  former,  as  is  often  the  case,  has  par- 
tially sloughed  from  a  deficient  blood-supply  due  to  the  compres- 
sion of  the  vaginal  walls  and  to  the  displacement  of  the  uterus. 

Treatment. — In  no  other  disease  of  women  is  there  such  a 
diversity  of  opinion  as  to  the  proper  treatment.  The  primary 
object  of  all  the  numerous  measures  advocated  is,  of  course,  the 
rein  version  of  the  uterus.  This  may  be  accomplished  in  three 
ways:  by  taxis,  by  long-continued  pressure,  and  by  operative 
treatment. 

The  Reduction  of  Inversion  by  Taxis, — This  method  should 
always  be  adopted  as  soon  as  the  inversion  is  recognized  after 
labor,  and  if  resorted  to  without  too  much  delay  should  always 
be  successful.  It  may  become  impracticable  if  the  cervix  is  al- 
lowed to  recover  its  contractile  power  after  labor.  If  weeks, 
months,  or  years  have  elapsed  since  the  inversion,  attempts  at 
taxis  are  likely  to  fail,  but  should  always  be  made  under  anes- 
thesia before  resorting  to  other  plans  of  treatment.  Excessive 
force  and  injudicious  persistence,  however,  may  perforate  the 
uterus  or  so  bruise  it  that  sloughing  results.  In  either  case  there 
may  be  a  fatal  result.  The  following  plans  of  applying  taxis 
have  been  successful:  (i)  Inserting  the  whole  hand  into  the 
vagina,  surrounding  the  isthmus  uteri  within  the  cervix  with 
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the  fingers  and  thumb,  making  pressure  upon  the  fundus  with 
the  pahn  of  the  hand,  and  coimterpressure  upon  the  cervical 
ring  above  through  the  abdominal  walls  (Emmet).  (2)  Placing 
the  thumb  and  middle  finger  gainst  the  uterine  horns,  making 
pressure  first  upon  one  and  then  upon  the  other,  and,  after  reinvert- 
ing  the  horns,  replacing  the  fundus,  counterpressure  being  made 
upon  the  cervix  from  above  (Noeggerath).  (3)  Making  pressure 
with  the  finger-tips  of  one  hand  against  the  lateral  wall  of  the 
lower  uterine  segment  in  a  direction  forward  and  upward  while 
an  assistant  with  both  hands  presses  upon  the  cervical  ring  from 
above  and  endeavors  to  dilate  it  by  traction  in  opposed  directions 
through  the  abdominal  walls.  The  author  has  reduced  five  cases 
of  inversion  in  this  manner.  (4)  Inserting  two  fingers  into  the 
rectum  and  making  traction  upon  the  cervical  ring,  while  pres- 
sure is  applied  with  the  other  hand  to  the  fundus  (Courty).  (5) 
Inserting  two  fingers  in  the  rectum,  the  forefinger  of  the  other 
hand  in  the  bladder  through  a  dilated  urethra,  making  traction 
upon  the  cervical  ring,  while  the  two  thumbs  press  upon  the 
uterine  fundus  (Tate,  of  Cincinnati). 

The  Treatment  oj  Inversion  by  Long-continued  Pressure. — 
Various  plans  have  been  devised  to  exert  pressure  upon  the 
fundus  for  hours  and  days,  thus  gradually  replacing  it.  Col- 
peurynters  distended  with  water  and  air  have  had  their  advocates. 
This  method,  when  it  succeeds  at  all,  requires  at  least  a  week, 
perhaps  a  month;  the  patient  experiences  great  pain,  and  can 
not  endure  the  pressure  for  more  than  five  or  six  hours  at  a  time. 
There  is  likely  to  be  high  fever,  and  there  may  be  fatal  infection. 
Repeated  packings  with  iodoform  or  sterile  gauze  are  not  so  ob- 
jectionable, but  do  not  often  succeed.  White,  Aveling,  and  others 
have  used  curved  and  S -shaped  rods  with  a  cap  at  the  inner  end 
to  press  upon  the  fundus  while  elastic  pressure  was  applied  from 
without  by  various  devices,  such  as  rubber  bands  fastened  to  an 
abdominal  belt  and  a  spiral  spring  supported  by  a  T -binder.  A 
stethoscope  has  been  employed  with  the  cup  against  the  fundus 
and  ligatures  passed  through  the  cervix  and  drawn  taut  through 
the  earpiece.  If  the  fundus  is  partially  reduced,  Emmet's  propo- 
sition to  close  the  cervix  over  it  with  wire  sutures  may  be  worth 
remembering.  The  steady  traction  on  the  cervix  and  the  pres- 
sure on  the  fundus  may  complete  the  reduction  of  the  displace- 
ment. Success  has  been  achieved  with  all  these  appliances,  but 
it  is  always  problematical  and  none  of  them  is  free  from  danger. 

The  Operative  Treatment  of  Inversion. — The  following  plans 
have  been  proposed  for  the  correction  of  an  inversion  by  opera- 
tion: Discission  of  the  cervix;  abdominal  section,  dilatation  of 
the  cervical  ring  from  above,  and  reposition  of  the  fundus  by  direct 
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traction  upon  it;  median  posterior  hysterotomy,  dilatation  of  the 
cervical  ring  through  the  incision,  closure  of  the  wound,  and  re- 
position of  the  uterus  or  repair  of  the  uterine  wound  after  reposi- 
tion by  posterior  colpotomy;  median  complete  division  of  the 
cervix  and  uterine  wall  to  the  fundus  either  anterior  or  posterior, 
with  colpotomy  to  permit  the  repair  of  the  uterine  wound  after 
reposition;   vaginal  hysterectomy.* 

Of  these  operations,  discission  of  the  cervix  is  the  least  for- 
midable and  should  often  succeed.  A  transverse  incision  is  made 
in  the  vaginal  vault.  The  cervix  is  cut  in  two  to  or  through 
the  peritoneum  in  the  median  line  posteriorly;  taxis  is  employed, 
and  after  the  reposition  of  the  uterus  the  cervical  wound  is  closed 
by  interrupted  sutures  of  silkworm-gut,  the  higher  sutures  shotted 
in  the  posterior  vaginal  vault,  the  lower  upon  the  vaginal  portion 
of  the  cervix.  The  author  has  thus  reduced  a  complete  inversion 
of  the  uterus  of  three  months'  duration  that  had  resisted  taxis  at 
the  hands  of  three  gynecologists  on  different  occasions.  If  the 
complete  division  of  the  cervix  is  insufficient,  the  incision  is  carried 
through  the  uterine  wall  also,  an  effort  to  reduce  the  displace- 
ment by  taxis  being  made  with  each  extension  of  the  incision, 
which  need  scarcely  ever,  in  the  author's  judgment,  be  carried 
to  the  fundus.  After  reposition  the  uterine  wound  must  be  united 
through  the  incision  of  a  posterior  transverse  colpotomy  in  the 
vaginal  vault,  the  uterine  muscle  being  joined  by  a  tier  suture 
of  catgut,  the  peritoneum  by  close-set  interrupted  sutures  or  by 
a  running  stitch.  The  cervix  may  be  united  by  an  extension  of 
the  uterine  suture  or  by  separate  interrupted  sutures.  If  there 
is  no  oozing  to  speak  of  after  the  closure  of  the  uterine  wound, 
the  vaginal  wound  may  be  closed;  otherwise  drainage  must  be 
provided  by  a  strip  of  gauze  in  Douglas's  pouch,  removed  in 
forty-eight  hours,  and  replaced,  if  the  discharge  continues,  by  a 
T-shaped  rubber  drainage-tube.  Division  of  the  cervix  and  of 
the  uterus  in  the  anterior  median  line  after  separating  the  cer- 
vix from  the  bladder  has  the  advantages  that  adhesions  along 
the  line  of  the  wound  do  not  predispose  to  retrodisplacement 
of  the  uterus,  and  that  an  anterior  T-shaped  colpotomy  makes 
the  uterine  wound  more  accessible  for  suturing,  but  there  is  a 
chance  of  injur)^  to  the  bladder  and  drainage  is  not  so  easily 
secured. 

Hysterotomy  and  dilatation  of  the  cervical  ring  through  the 
incision  has  no  apparent  advantages  over  the  method  just  de- 

*  A  complete  bibliography  of  the  operative  treatment  of  inversion  may  be  found 
in  the  article  by  Qui,  in  the  "Annales  dc  Gyn.  et  d'Obstet.,"  Oct.  and  Nov.,  igoi. 
Sec  also  "The  Conser\-ative  Operative  Treatment  of  Chronic  Invcrson  of  the 
Uterus,"  Reuben  Peterson,  *'Am.  Gyn.,"  June,  1903. 
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scribed,  is  less  certain  to  succeed,  is  more  difficult  and  te- 
dious. Abdominal  section,  dilatation  of  the  cervical  ring  from 
above  and  traction  upon  the  fundus  has  a  high  proportion  of 
failures  and  mortality.  Hysterectomy  should  scarcely  ever  be 
required.  Pregnancy  has  followed  the  reduction  of  an  inversion 
of  eleven  years*  standing.  The  needless  mutilation,  therefore, 
of  a  woman  of  child-bearing  age  should  be  condemned.  If  the 
fundus  is  necrotic  hysterectomy  may  be  indicated,  but  a  safer 
plan  is  to  clamp  the  uterus  at  the  lower  uterine  segment  just 
below  the  external  os,  allowing  the  mass  below  the  clamp  to 
slough  off.  A  linear  incision  should  be  made  through  the  fundus 
to  make  sure  that  there  is  no  loop  of  intestine  in  the  peritoneal 
cup  of  the  inversion.*  In  the  treatment  of  inversion  caused  by 
a  polyp  the  tumor  should  first  be  removed  by  dissecting  its  base 
oflF  the  fundus  uteri  or  by  avulsion.  The  uterus  should  then  be 
replaced  by  taxis,  if  possible;  if  not,  one  of  the  other  plans  of 
treatment  described  may  be  adopted,  preferably  discission  of 
the  cervix.  The  tumor  which  has  caused  the  inversion  has  not 
infrequently  undergone  some  degree  of  gangrene;  the  wound  left 
by  its  removal,  therefore,  should  be  cauterized  with  pure  carboUc 
acid,  and  after  reposition  there  should  be  for  a  week  a  daily  irri- 
gation of  the  uterine  cavity  with  sterile  water. 

Metritis. — An  inflammation  of  the  myometrium  is  called 
metritis;  that  of  the  endometrium,  endometritis;  that  of  the 
perimetrium,  perimetritis.  The  present  section  deals,  therefore, 
with  an  inflammation,  acute  or  chronic,  of  the  myometrium, 
although  it  must  be  understood  that  metritis  and  endometritis 
are  inseparable,  one  perhaps  antedating  and  causing  the  other, 
but  both  in  time  coexisting. 

Acute  Metritis. — An  acute  inflammation  of  the  myometrium 
is  most  often  the  result  of  an  infection  of  the  endometrium  and  is 
most  frequently  seen  after  childbirth.^  It  may  follow  the  in- 
troduction of  instruments  in  the  uterine  cavity,  especially  if  the 
technic  is  faulty  in  asepsis;  operations  upon  the  cervix;  injuries 
to  the  uterine  walls,  exposure  to  cold,  overexertion  and  coitus 
during  menstruation,  or  it  may  occur  in  the  course  of  infectious 
fevers,  as  the  result  of  syphilis  and  phosphorus-poisoning,  and 
in  a  gonococcus  infection  of  the  myometrium.  The  symptoms 
arc  great  tenderness  on  pressure  over  the  uterus,  tympany,  pain- 
ful uterine  cramps,  fever,  suppression  of  the  menses  or  metror- 
rhagia, and  possibly  a  profuse  purulent  uterine  leukorrhea.  On 
examination  the  cervix  is  soft  and  enlarged,  as  is  the  uterine 

'  Anspach  thus  treated  a  case  wnth  success.  "Tr.  Gyn.  Sect.  Col.  of  Phys. 
of  Phila.,"  Oct.,  1904. 

'  Puerperal  metritis  is  not  considered  in  this  work. 
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body,  and  any  movement  or  compression  of  the  uterus  in  a  bi- 
manual examination  is  vety  .painful. 

The  treaUnent  is  rest  in  bed,  the  ice-water  coil  or  an  ice-bag 
over  the  uterus,  lukewarm  vaginal  douches  twice  daily,  laxa- 
tives, and  moderate  doses  of  opiates  or  heroin  for  the  pain.  In 
the  gonorrheal  variety  and  in  the  inflammation  following  acute 
infectious  endometritis,  an  intra-uterine  douche,  at  least  once  a 
day,  of  permanganate  of  potassium  solution  (a  dram  of  the  satu- 
rated solution  to  the  quart),  is  an  essential  part  of  the  treatment. 
In  the  acute  metritis  occasionally  seen  with  suppression  of  menses 
due  to  cold,  a  hot-water  bag  over  the  uterus  should  be  substituted 
for  the  ice  applications.  After  the  acutest  stage  is  passed,  iodin 
over  the  hypogastrium  and  on  the  vaginal  vaults  hastens  the 
cure.  The  prognosis  is  favorable  except  in  puerperal  cases  and 
in  ver>'  severe  infections  following  operations  upon  or  injuries 
to  the  uterus,  which  may  demand  hysterectomy.  The  disease 
mav  run  a  course  of  two  to  four  weeks. 

Chronic  Metritis  is  a  common  disease  of  women.  It  follows 
any  condition  imposing  upon  the  uterus  a  long-continued  and 
pronounced  congestion,  such  as  the  injuries  of  childbirth,  rob- 
bing the  uterus  of  its  normal  support  and  leading  to  descent  and 
malpositions;  subinvolution;  injuries  to  the  cerv-ix;  retroversion; 
tumors  in  the  uterus  or  neighboring  organs;  a  sluggish  pelvic 
circulation  from  heart  or  liver  disease;  immoderate  indulgence  in 
sexual  intercourse  and  methods  to  avoid  conception,  especially 
interrupted  coitus;  imprudence  at  the  menstrual  period  in  catch- 
ing cold  and  overexertion;  the  constant  working  of  a  sewing 
machine  and  hard  work  of  any  kind  continuously  in  the  erect 
posture.  The  result  of  the  chronic  congestion  is  a  sclerosis  of 
the  myometrium,  a  great  increase  in  the  connective  tissue  between 
the  muscle-bundles,  a  thickening  of  the  arterial  coats,  and  an 
enlargement  of  the  lymph-spaces.  The  uterus  is  large,  heavy 
and  unnaturally  firm.  In  the  ultimate  stage  the  uterine  body 
becomes  harder  than  cartilage;  a  heavy  scissors,  forced  together 
with  both  hands,  cuts  through  it  with  difficulty.  If  the  chronic 
metritis  is  associated  with  or  caused  by  subinvolution,  there  is  a 
hyperplasia  of  muscular  as  well  as  of  connective  tissue. 

The  symptoms  of  metritis  are  a  feeling  of  weight,  drag,  and 
bearing  down  in  the  pelvis,  backache,  irritable  bladder,  constipa- 
tion, inability  to  be  long  on  the  feet,  and  a  varied  train  of  reflex 
nervous  svTnptoms  which  may  be  produced  by  any  of  the  pehic 
diseases.  There  is  almost  always  menorrhagia  and  usually  a 
leukorrhea  due  to  the  endometritis  that  invariably  accompanies 
metritis.    There  is  often  an  aggravation  of  the  sxmptoms  with  a 
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blood-tinged  mucous  discharge  midway  between  the  menstrual 
periods  (intermenstrual  pain,  **Mittelschmerz"). 

On  a  combined  examination  the  increase  in  the  size,  weight, 
and  firmness  of  the  uterus  is  easily  appreciated. 

The  treatment  must,  if  possible,  be  directed  to  the  cause  of 
the  chronic  congestion  which  is  responsible  for  the  metritis. 
There  is  therefore  the  utmost  variety  in  the  therapeutic  measures 
required  in  individual  cases.  The  injuries  of  labor  in  the  lower 
birth-canal  must  be  repaired;  a  malposition  of  the  uterus  should 
be  corrected;  the  cervix  may  require  trachelorrhaphy  or  ampu- 
tation; tumors  in  the  pelvis  or  abdomen  may  indicate  an  opera- 
tion for  their  removal;  a  curettage  is  usually  indicated  for  the 
associated  chronic  endometritis;  the  sexual  hygiene  may  demand 
correction;  digitalis  or  strophanthus  may  prove  the  best  reme- 
dies for  metritis  if  there  is  valvular  disease  or  weakness  of  the 
heart;  a  pill  of  stypticin  (gr.  j),  hydrastinin  (gr.  ss),  and  ergotin 
(gr.  j)  t.  i.  d.  is  an  excellent  treatment  for  uncomplicated  sub- 
involution; the  patient's  habits  of  life  or  work  may  need  modi- 
fication. The  congestion  of  the  uterus  may  be  temporarily 
diminished  by  glycerin  tampons,  hot-water  vaginal  douches,  mul- 
tiple punctures  of  the  cervix  (local  bloodletting),  rest  in  bed, 
and  the  assumption  of  the  knee-chest  posture  twice  a  day  for 
five  minutes  at  a  time. 

It  is  claimed  that  chlorid  of  gold  and  minute  doses  of  bichlo- 
rid  of  mercury  bring  about  in  time  a  resolution  and  absorption 
of  the  connective-tissue  infiltration.  If  the  disease  has  reached 
its  ultimate  stage  of  conversion  of  the  uterine  body  into  a  mass 
of  the  firmest  conceivable  connective  tissue,  the  disease  is  incur- 
able. The  author  has  been  obliged  to  resort  to  hysterectomy  in 
such  cases  for  the  uncontrollable  metrorrhagia  that  was  its  most 
striking  s\Tnptom  and  that  had  resisted  repeated  curetments, 
amputation  of  the  cervix,  and  all  the  other  conservative  meas- 
ures which  are  usually  employed. 

Subinvolution. — An  arrested  or  retarded  involution  of  the 
uterus  after  childbirth  or  miscarriage  may  leave  a  large  and 
heav}^  uterus  after  the  completion  of  the  puerperium,  with  a 
hyperplasia  of  both  connective  and  muscular  tissue.  The  uterus 
is  not  only  increased  in  weight  and  size,  but  is  soft  and  flabby. 
It  is  therefore  particularly  disposed  to  displacements  downward 
and  backward.  The  s)Tnptoms  of  subinvolution  are  a  sense  of 
weight  and  bearing  down,  metrorrhagia,  leukorrhea,  inability  to 
make  much  effort  in  the  erect  posture  or  to  be  long  on  the  feet, 
and  irritable  bladder.  On  examination  the  increase  in  size  and 
decrease  in  the  tonicity  of  the  womb  are  easily  appreciated.  There 
are  two  causes  of  subinvolution  that  should  always  be  looked  for: 
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something  attracting  too  much  blood  to  the  organ  or  some  mechan- 
ical obstacle  to  firm  uterine  contraction.  Under  the  first  head 
examples  are  found  in  too  early  getting  up  after  childbirth,  pre- 
mature resumption  of  sexual  intercourse,  inflammatory  action  in 
or  around  the  uterus,  obstructed  pelvic  circulation  from  heart  or 
liver  disease,  or  from  abdominal  growths,  and  tumors  of  the  uterus, 
as  fibroids.  Under  the  second  head  are  found  such  conditions 
as  adhesions  of  the  perimetrium  to  the  parietal  peritoneum  or 
intestines  and  the  retention  in  utero  of  portions  of  the  ovum,  over- 
grown decidua,  and  polypoid  tumors. 

The  treatment  should  always  be  directed  to  the  cause,  if  pos- 
sible. On  its  removal  the  involution  usually  proceeds  normally 
to  its  completion.  The  reduction  of  the  uterus  may  be  hastened 
by  a  pill  of  ergotin,  stypticin,  and  hydrastinin,  united  with  digi- 
talis or  strophanthus  if  the  circulation  is  weak  or  obstructed,  rest 
in  bed,  vaginal  douches  of  hot  water,  and  glycerin  tampons. 

Superinvolution  and  Atrophy. — If  the  process  of  puerperal 
involution  proceeds  too  far  and  lasts  too  long,  the  uterus  may  be 
practically  absorbed,  except  for  a  shrunken  mass  of  connective 
tissue  preserving  its  form  in  miniature.  In  extreme  cases  the  uterus 
is  reduced  to  the  size  of  a  peanut  or  the  end  joint  of  a  finger. 
The  vaginal  portion  of  the  cervix  disappears  and  the  shrunken 
vaginal  vault  ends  in  the  minute  orifice  of  the  external  os.  It  is 
frequently  possible  to  observe  attenuation  of  the  uterine  walls  by 
superinvolution  without  decrease  in  the  length  of  the  uterus. 
This  condition,  to  some  extent,  is  the  rule  in  lactation  (lactation 
atrophy).  If  a  curettage  is  undertaken  in  a  uterus  of  this  kind, 
the  danger  of  perforating  the  uterine  wall  must  always  be  taken 
into  account.  Superinvolution  often  disappears  after  lactation, 
unless  it  has  reached  an  extreme  degree.  It  is  then  permanent. 
The  symptoms  are  amenorrhea  and  stenlity.  On  a  bimanual 
examination  the  reduced  size  of  the  uterus  is  detected,  and  the 
attenuation  of  its  walls  is  appreciable.  The  treatment  should  be 
at  first  general.  Good  hygiene,  exercise,  full  diet,  tonics  contain- 
ing iron,  and  a  change  of  climate,  best  from  the  interior  to  the  sea- 
shore, may  give  relief.  The  faradic  current  and  the  negative 
pole  of  a  galvanic  current  to  the  uterine  muscle  by  an  intra-uterine 
electrode  is  the  best  local  treatment  (p.  51).  Other  plans  of 
local  treatment  with  the  object  of  producing  a  pelvic  congestion 
and  stimulation  are  not  as  a  rule  to  be  recommended. 

Atrophy  oj  the  uterus  occurs  physiologically  after  the  meno- 
pause. It  may  also  follow  operations  upon  the  cervix,  salpingo- 
oophorectomy,  inflammator)'  diseases  of  the  appendages,  pressure 
upon  the  uterus  from  a  pelvic  or  abdominal  tumor,  adynamic  or 

wasting  diseases,  exophthalmic  goiter,  and  severe  mental  strain, 
22 
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hysteria,  neurasthenia,  and  insanity.  The  symptoms  are  infre- 
quent and  scanty  menstruation  or  amenorrhea  and  sterility.  No 
treatment  restores  an  atrophic  uterus  to  a  normal  size  and  nor- 
mal functions  if  the  atrophy  has  advanced  to  a  considerable  de- 
gree. Occasionally  the  timely  removal  of  the  cause  may  be  fol- 
lowed by  an  improvement  in  the  local  condition.  The  only  local 
treatment  worth  considering  is  electrical  stimulation. 

Injuries  of  the  Uterus. — Aside  from  ruptures  in  childbirth 
and  pregnancy,  the  uterus  may  be  injured  by  instruments  in 
an  operation,  as  dilatation  or  curettage,  in  attempts  to  induce 
abortion,  by  falls  upon  some  sharp  object  which  enters  the  vagina, 
and  by  a  brutal  perversion  of  the  sexual  instinct.  A  branched 
dilator  has  perforated  the  posterior  uterine  wall  not  infrequently 
in  an  attempt  to  insert  the  instrument  in  an  anteflexed  uterus. 
The  author  has  seen  in  consultation  a  fatal  injury  of  this  kind 
from  the  Emmet  curetment  forceps.  Perforation  of  the  uterine 
wall  by  a  curet  is  a  comparatively  common  accident.  It  has 
happened  in  the  hands  of  every  experienced  operator  several 
times,  in  spite  of  particular  care  to  avoid  it;  but  in  an  aseptic 
operation,  if  one  avoids  irrigation  of  the  uterine  cavity  after  the 
curet  is  felt  to  slip  through  the  uterine  wall  and  disappear  up  to 
the  handle,  there  are  absolutely  no  ill  results.  It  is  not  neces- 
sary to  open  the  abdomen  on  account  of  the  uterine  injury,  but 
if  the  curetment  precedes  an  abdominal  section,  the  opportunity 
may  be  taken  to  close  the  small  puncture  wound  through  the 
peritoneum  by  a  few  interrupted  catgut  sutures. 

Fatal  results  have  followed  an  intra-uterine  injection  after 
perforation  of  the  uterine  wall  by  a  curet.* 

If  symptoms  of  infection  and  pelvic  peritonitis  follow  a  per- 
foration of  the  uterus,  a  free  opening  of  Douglas's  pouch  by 
posterior  colpotomy,  irrigation  of  the  pelvis,  and  drainage  aflford 
the  best  chances  of  a  cure.  In  case  the  uterus  is  necrotic  from 
infection,  it  should  be  removed,  if  the  patient's  condition  warrants 
the  attempt,  by  vaginal  or  combined  hysterectomy.  The  most 
dangerous  injuries  to  the  uterus  are  the  result  of  unskillful  at- 
tempts to  induce  abortion,  usually  by  a  criminal  abortionist  or 
by  the  patient  herself.  Perforations  large  enough  to  allow  pro- 
lapse of  the  intestines  into  the  uterine  cavity  have  been  made  in 
this  way.  A  sound  has  been  passed  through  the  uterus,  trav- 
ersing the  abdominal  cavity  and  wounding  the  liver.  The 
author  has  successfully  operated  upon  a  patient   who  pushed 

'  In  one  of  the  large  hospitals  of  Philadelphia  a  resident  physician  curetted 
a  woman  for  an  incomplete  miscarriage,  perforated  the  uterine  wall  with  the 
curet,  and  then  gave  an  intra-uterine  douche  of  sublimate  solution.  More  than  a 
p^nt  of  this  solution  was  found  in  the  pelvic  cavity  at  the  postmortem  examination 
the  following  day. 
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a  buttonhook  through  the  fundus  uteri  to  induce  abortion  and 
in  attempting  to  withdraw  it  caught  and  tore  a  hole  in  a  loop 
of  intestine.  Such  injuries  are  usually  fatal,  but  an  abdominal 
section,  with  repair  of  the  injury  as  far  as  possible,  removal  of 
hopelessly  infected  structures,  and  drainage  by  the  vagina,  the 
abdomen,  or  both,  may  save  the  patient. 

A  case  is  recorded  in  Germany  of  a  drunken  laborer  who, 
after  copulating  with  a  woman,  tore  out  her  uterus  with  his  hand. 

Foreign  bodies  in  the  uterus  are  rare.  Pieces  of  glass  tub- 
ing have  been  broken  off  and  pledgets  of  cotton  have  been  left 
behind  after  an  intra-uterine  application.  Brothers  reports  a  case 
in  which  the  end  of  a  curct,  broken  off  in  the  uterine  cavity, 
was  extracted  through  an  incision  in  the  anterior  uterine  wall. 
The  author  has  seen  the  following  cases:  In  one  of  the  large 
German  clinics  a  leech  applied  to  the  cervix  entered  the  uterine 
cavity,  whence  it  was  dislodged  with  difficulty.  In  two  cases  a 
tupelo  tent,  inserted  to  induce  abortion,  had  slipped  into  the 
uterine  cavity,  was  lying  obliquely,  and  forcible  attempts  to  ex- 
tract it  with  a  forceps  had  buried  the  lower  end  in  cervical  tis- 
sue, where  it  was  firmly  fixed.  A  sponge  tent  was  inserted  by 
the  woman  herself  on  account  of  a  menstruation  delayed  two 
days  which  she  feared  indicated  pregnancy.  She  could  not  re- 
move it  and  it  was  necessary  (two  days  later)  to  extract  it  piece- 
meal with  curet  forceps.  A  knitting-needle  inserted  by  the 
woman  herself  to  induce  abortion  had  not  entered  the  cervical 
canal,  but  had  penetrated  the  myometrium  of  the  cervix  and  had 
passed  up  in  the  uterine  wall  almost  to  the  fundus.  Luckily 
for  the  woman,  the  needle  had  broken  off  before  its  point  entered 
the  abdominal  cavity.  By  anesthetizing  the  patient,  if  necessar\% 
it  is  usually  easy  to  extract  these  foreign  bodies  by  appropriate 
manipulations  or  with  instruments,  possibly  after  the  dilatation 
of  the  cervical  canal.  Subsequently  intra-uterine  irrigation  and 
packing  may  be  called  for.  It  is  said  that  a  strong  solution  of 
table  salt  injected  into  the  uterine  cavity  will  make  a  living  leech 
release  its  hold.  The  custom  of  applying  leeches  to  the  cervix 
is,  however,  scarcely  known  in  America. 

Hysteralgia,  or  neuralgia  of  the  uterus,  may  be  the  expres- 
sion of  a  uterine  disease,  malaria,  or  rheumatism.  It  may  be 
idiopathic  in  nervous  women  or  those  much  reduced  in  health 
and  strength.  The  pains  are  usually  rhythmical,  occurring  about 
every  ten  minutes,  often  worse  at  night  and  in  the  supine  posi- 
tion. In  one  of  the  author's  patients  hysteralgia  occurred  regu- 
larly and  very  severely  in  alternate  weeks.  The  seat  of  pain  is 
in  the  uterine  region,  the  sacrum,  or  radiates  down  the  legs. 
It  is  often  very  severe,  robbing  the  patient  of  rest  at  night,  and 
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in  time  wrecking  her  nervous  system.  Morphia  relieves  it  most 
eflfectually,  but  the  habit  of  taking  this  drug  is  easily  acquired 
and  it  should  be  used  most  cautiously. 

The  cause  of  the  hysteralgia  should  be  removed  if  it  is  symp- 
tomatic. The  salicylates  are  effectual  in  the  rheumatic  variety. 
Quinin  and  arsenic  may  cure  it.  The  tonics  and  other  treatment 
suitable  to  neuralgias  elsewhere  may  succeed.  Garrigues  recom- 
mends highly  the  positive  pole  of  a  galvanic  current  in  the  vagina 
and  uterus. 


NEOPLASMS  OF  THE  UTERUS. 

Fibromyoma*  of  the  uterus  is  a  new-growth  made  up  of  the 
constituents  of  the  uterine  walls, — that  is,  mainly  of  unstriped 
muscle-fibers  and  connective  tissue, — but  containing  also  blood- 
vessels, lymphatics,  and  possibly  nerves.  Occasionally  glandular 
structures  are  found  in  the  tumor.  A  fibromyoma  is  the  com- 
monest neoplasm  in  the  human  body.  It  may  be  found  in  the 
uterus  of  at  least  20  per  cent,  of  women  over  thirty-five  years  of 
age.  These  new-growths  are  classified  in  several  ways:  If  the 
muscular  tissue  predominates,  the  tumor  is  a  myoma;  if  the 
connective  tissue  predominates,  a  fibroma;  if  the  two  structures 
are  well  represented,  as  is  usual,  it  is  a  fibromyoma;  if  there  is 
glandular  structure  within  the  tumor,  it  is  an  adenomyoma.  A 
myoma  may  be  difi'use  if  it  is  incorporated  intimately  with  the 
structure  of  the  uterine  wall  and  is  not  inclosed  in  a  well-defined 
capsule.  A  fibroma  is  usually  encapsulated  or  discrete.  The 
most  convenient  classification,  clinically,  is  based  upon  the  rela- 
tion of  the  tumor  to  the  uterine  wall,  the  endometrium,  and  the 
perimetrium.  Thus  a  fibromyoma  may  be  interstitial,  submu- 
cous, or  subperitoneal.  The  two  latter  varieties  may  have  one  of 
two  forms,  sessile  or  pedunculate.  Another  division,  according 
to  the  situation  of  the  tumor,  is  into  corporeal  and  cervical  fibro- 
mata. As  subdivisions  of  the  latter  the  tumor  may  be  subperi- 
toneal if  it  grows  from  the  anterior  or  posterior  wall,  intralig- 
amentary  if  it  grows  laterally,  and  a  fibromyoma  of  the  vaginal 
portion  if  it  grows  downward.  It  is  a  submucous  and  probably 
a  fibro-adcnomatous  tumor  if  it  grows  into  the  cervical  canal. 
Finally,  there  is  a  classification  based  upon  the  degenerative  or 
pathological  processes  observed  in  fibromyomata;  they  may  be 
edematous,  fatty,  amyloid,  myxomatous,  cystic,  calcified,  necro- 
biotic,  necrotic,  sarcomatous,  cancerous,  telangiectatic  (vascular 
or  hmphatic),  and  atrophic. 

'  The  synonyms  of  fibromyoma  arc  leiomyoma,  fibroma,  myoma,  fibroid,  recur- 
rent fibroid,  hysteroma,  grossesse  fibreiisCf  myoma  IctveccUtdaret  fibrous  tumor. 
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Pathological  Anatomy  and  Histology. — ^A  fibromyoina  originally 
is  interstitial  and  in  its  earliest  stage  is  always  a  myoma,  the  pre- 
dominance of  fibrous  tissue  only  appearing  after  the  tumor  has 
reached  the  size  of  a  cherry.  The  histogenesis  and  etiology  of 
the  growth  are  as  yet  obscure.  It  has  been  claimed  that  the 
tumor  originates  in  the  muscular  walls  of  an  artery,  the  vessel 
forming  a  pedicle  around  and  upon  which  the  growth  develops. 
A  more  generally  accepted  view  is  that  the  tumor  develops  from 
the  muscle-fibers  of  the  myometrium.  The  cause  of  the  growth 
is  as  obscure  as  the  origin  of  other  tumors.  There  seems  lo  be 
a  connection  between  sterility  and  the  formation  of  fibromyomata. 
It  is  indisputable  that  more  fibromyomata  are  found  in  unmarried 
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women  of  middle  age,  in  women  who  have  borne  one  or  two 
children  years  Ix'fore,  than  in  married  women  who  have  married 
early  and  have  borne  a  number  of  children.  It  has  been  asserted, 
therefore,  that  the  uterine  muscle,  denied  the  opportunity  of  a 
physiological  hypertrophy  in  repealed  pregnancies,  is  prone  to 
the  pathological  formation  of  musculofibrous  tissue  in  conse- 
quence of  such  stimuli  as  coitus,  masturbation,  or  ungratified 
sexual  desire.  This  theory,  however,  leaves  unexplained  the 
occasional  occurrence  of  fibroids  in  young  women  and  in  women 
who  conceive  early  and  frequently.  It  must  be  confessed  that 
the  etiology  of  fibromyomata  is  still  among  the  unsolved  problems 
of  medical  science.     A  fibromyoma  is  rarely  single.     As  many 
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as  150  tumors  have  been  found  in  the  uterus.'  Often  one  tumor 
exceeds  the  other  so  much  in  bulk  that  the  subordinate  masses 
may  easily  be  overlooked.  The  tumor  or  tumors  are  as  a  rule 
discrete,  surrounded  by  a  capsule  out  of  which  they  can  easily 
be  enucleated.  Between  the  capsule  and  the  tumor  are  the 
blood-vessels  from  which  the  latter  is  nourished.  The  blood- 
supply  is  scanty.  Occasionally  the  growth  is  diffuse,  uncncap- 
sulated,  and  blended  with  the  myometrium.  The  latter  form  is 
more  frequently  seen  in  the  lower  portion  of  the  uterus;  it  is  a 
myoma  rather  than  a  fibroma  and  is  vascular.  The  myometrium 
undergoes  the  same  development  in  response  to  the  stimulus  of 
a  growing  fibromyoma  that  it  does  in  pregnancy.     There  arc  the 
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same  rhomboidal  arrangements  of  the  hypcrtrophicd  muscle- 
bundles  in  the  uterine  wall  that  are  seen  in  the  gravid  womb.  A 
fibromyoma  is  subjected  to  pressure  from  the  surrounding  layers 
of  uterine  muscle  which  encajisulate  it.  If  the  growth  begins 
apjjroximately  in  the  middle  of  the  uterine  wall,  there  is  equal 
pressure  upon  the  sides  of  the  tumor  and  it  remains  intersti- 
tial, embeflded  in  the  uterine  wall.  Frequently  there  is  an  un- 
equal i)ressure  upon  the  growth  so  that  a  displacement  occurs 
in  the  direction  of  least  resistance,  inward  toward  the  uterine 
cavity  until  the  growth  is  submucous  with  a  half  or  more  of  its 
peripher)'  covered  by  mucous  membrane,  outward  toward  the  ab- 
'  Bland  Sullon,  "Brit.  Med.  Jour.,"  April  6,  1901. 
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Fig.  34,?. — I-arRC  subporitoneal  fibmmyoma  springing  frnm  riRht 


Kig.  34+. — Fibromyoma  of  uterus,   with   intraliRamcntary  growth   on   left  side. 
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Fig.  ,145- — Submutous  fibroma  removeii  hy  hysterectomy  in  the  early  jiuerperii 


Fig.  34(1.— Inltr.sliliul  fibromyomu  of  fuadu.s  uleri  (Olshausi-n). 
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dominal  cavity  until  the  growth  is  subperitoneal  with  the  greater 
part  of  its  periphery  covered  by  perimetrium  which  tightly  adheres 


F'g-  347— Fibtomyoma  of  anterior 


to  it,  or  laterally  between  the  layers  of  the  broad  ligament.  The 
form  of  the  tumor  is  usually  spherical.  Different  shapes  may 
be  assumed  in  consequence  of  pressure  exerted  upon  the  tumor 
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by  the  uterus  itself  or  by  surrounding  structures.     An  irregular 
lobulated  form  is  common  from  the  fact  that  two  or  three  tumors 
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may  be  grouped  together,  each  in  its  own  capsule,  but  forming  a 
common  mass.     Submucous  tumors  may  conform  to  the  shape 


of  the  distended  uterine  cavity.  The  pressure  to  which  they  are 
subjected  and  the  accessibility  of  the  lower  pole  to  microbic  in- 
fection often  determine  a  necrosis  of  the  most  dependent  portion. 
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The  subperitoneal  tumors  frequently  have  a  slender  pedicle  and 
are  usually  spherical  in  shape  or  else  have  the  form  of  a  potato 
with  rounded,  projecting  Ixbscs.  In  the  former  case  the  tumor 
is  often  a  soft  myoma;  in  the  latter,  a  hard  fibroma.  By  a 
torsion  of  the  pedicle  the  tumor  may  be  severed  from  its  comiec- 


Fig.  .151. — SubperiUmcal  fibroid,  ddarhcd  from  Ihe  uterus,  where  it  had  been 
■otiiitixJ  iiith  two  other  largt  growths;  attached  to  the  omcnluni  which  was 
isttd  nine  times  on  itself  forniing  a  pedicle  resembling  the  umbilical  cord. 


tion  with  the  uterus  and  remain  free  in  the  abdominal  cavity  or 
become  attached  to  other  structures  (Fig.  351).  The  uterus  itself 
as  a  pedicle  of  the  tumor  has  been  subjected  to  a  twist  of  120 
degrees  or  more,  and  in  one  case  (Lcnnander)  the  corpus  was 
thus  separated  from  the  cer\-ix.     In  interstitial  and  submucous 
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tumore  the  uterine  cavity  is  usually  much  lengthened  and  may 
be  peculiarly  distorted  in  shape  and  direction.  It  may  be  en- 
tirely obliterated.  In  a  case  of  Landau's  serial  transverse  sec- 
tions of  the  whole  uterus  failed  to  show  a  uterine  cavity  under 
the  microscope.  In  a  case  of  the  author's  (Fig.  352)  the  uterine 
cavity  could  not  be  found  macroscopically  in  serial  sections. 

In  a  large  proportion  of  cases  (54  per  cent.,  Tait)  the  uterine 
appendages  are  dbeased.  There  is  salpingitis  and  ovaritis;  the 
tubes  are  occluded  and  dbtendcd,  sometimes  with  pus.  The  ureters 
and  the  bladder  are  often  displaced  and  compressed.  One  ureter 
may  run  over  the  top  of  an  intraligamcntary  myoma  and  may  be 
much  thickened  and  enlarged.     There  may  be  a  corresponding 


Fig.  35i. — Oblileralion  of  Ihc 


hydronephrosis.  The  bladder  may  be  lifted  surprisingly  high 
into  the  abdominal  canity  by  a  cervical  myoma,  reaching  to  the 
umbilicus  in  a  condition  of  moderate  distention.  There  may  be 
such  pressure  upon  the  bladder  and  urethra  that  marked  vesical 
irritability  or  even  complete  retention  of  urine  resuUs. 

There  is  a  curious  relation  between  fibromyomata  and  de- 
generative changes  in  the  heart — myofibrosis,  fatly  degeneration, 
and  brown  atrophy  of  the  cardiac  muscle.  Carefully  analyzed 
statistics'  have  shown  that  forty  per  cent,  of  fibromyomala  are 
associated  with  cardiac  insufficiency  from  weakness  or  degenera- 

'  Flcrk,  "  Myiim  u.  Hericrkr-inkung  in  ihren  gi-ni-li-schen  Brzichungen," 
"Arch.  f.  Gyn,."  Bd,  Ixri,  H.  i.  An  analysis  of  325  rases  from  Runge's  clinic  in 
GiUlingcn.     His  stalLsiics  agree  with  tJiose  of  Sirassmann  and  Lchmann. 
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F'e-  353' — Gross  appearance  of  an  intentilialfibromyoma  on  section. 


Fig.  354.— Small  inlerst'iiiaJ  myoma  developed  around  an  artery  (Gcbhard), 
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tion  of  the  heart  muscle.  The  degeneration  of  the  myocardium 
often  appears  early  and  apparently  does  not  depend  upon  the 
size  of  the  tumor.  It  is  supposed  therefore  not  to  be  a  result 
of  pressure  on  the  large  arterial  trunks,  but  to  be  toxic  in  origin. 
It  occurs  also  without  hemorrhage  from  the  endometrium,  though 
the  latter  predisposes  to  fatty  degeneralion.  Sudden  deaths  from 
this  cause  are  not  uncommon,  especially  after  operation.  Hof- 
meier  collected  18  cases,  and  there  is  no  surgeon  of  experience 
who  has  not  had  to  deplore  such  a  result,  which  it  is  occasion- 
ally impossible  to  predict  or  to  prevent.  Under  a  low-poWer 
magnifying  glass  the  fibers  of  a  fibromyoma  appear  to  be  ar- 


F  g   355      Loofah   p"  nis 


G  bhani) 


ranged  in  whorls,  aggregated  to  form  nodes  which  are  separated 
from  one  another  by  loose  connective  tissue  in  which  are  small 
blood-vessels.  Under  higher  powers  of  the  microscope  it  is  im- 
possible to  demonstrate  a  regular  order  or  arrangement  of  the 
muscle- bun  dies  or  cells  or  of  the  connective- tissue  fibers.  Geb- 
hard  calls  attention  10  an  interlacing  arrangement  which  he  has 
observed  like  the  structure  of  a  loofah -sponge. 

The  individual  muscle-cells  measure  in  length  0.045-0,480 
millimeter;  they  are  spindle-shaped,  with  pointed  and  sometimes 
branched  ends;  the  nuclei  are  rod-  or  spindle-shaped  and  stain 
well;    the  ceil  boundaries  are  indistinct.     The  connective-tissue 
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fibers  separating  the  muscle-bundles  are  composed  of  very  long 
spindle-shaped  celk,  with  nuclei  and  nucleoli.  "Mastzellen" 
abound  in  many  specimens.  They  are  supposed  to  be  metamor- 
phosed connective  tissue  and  muscle-ccUs.  The  arteries  entering 
the  nodes  of  a  fibromyoma  are  said  to  lose  or  to  be  without  the 
adventitia,  the  cells  of  the  muscular  coat  being  in  direct  relation 
with  those  of  the  myoma;  hence  the  theory  that  the  myoma 
begins  its  development  from  the  muscular  coat  of  the  arteries 
in  the  uterine  wall  and  not  from  the  myometrium  proper. 
Hertz  claims  to  have  demonstrated  the  innervation  of  myomata,' 
but  his  observations  are  not  confirmed.     The  most  interesting 


Fig.  356. — Adenomyoma  of  ulcrus:  ^.j,  Gland-spaces  lined  wilh  columnar 
epilhelium;  tn,  mvoniclrium,  drcularlv  arranged  around  collection  of  glands;  v, 
blood-vessels  (McConnell  and  J.  C.  Hirsl). 

and  important  result  of  the  histological  study  of  myomata  has 
been  the  discovery  of  glandular  structures  in  a  small  propor- 
tion. Schroedcr  and  others  pointed  out  this  fact  more  than 
twenty  years  ago,  attributing  to  the  glands  an  origin  from  the 
endometrium.  Rickcr  found  five  examples  in  thirty-five  speci- 
mens of  myomata  examined,  always  in  those  under  the  peri- 
metrium, farthest  away  from  the  endometrium.  In  18916  v. 
Recklinghausen'  claimed   that   these    glandular  structures  were 

1.  Tubenwandung,"  Berlin, 
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derivatives  either  of  the  uterine  mucosa  or  of  the  Wolffian 
bodies.  In  the  former  case  the  tumor  is  in  the  center  of  the 
anterior,  posterior,  or  lateral  uterine  wall,  or  surrounds  the 
uterine  cavity  like  a  ring;  the  continuity  of  the  glands  in  the 
tumor  with  those  of  the  mucosa  is  demonstrable.  In  the  latter 
case  the  tumor  is  always  in  the  posterior  uterine  wall  or  in  the 
comua.  The  main  bulk  of  the  tumor  is  interstitial,  bulging  into 
the  abdominal  cavity  under  the  perimetrium;  it  is  never  encap- 
sulated. It  may  present  one  of  four  forms:  a  hard  tumor  with 
muscular  structure  predominating;  a  cystic  tumor,  with  numer- 
ous cavities  plainly  visible;  a  soft  tumor  with  a  predominance 
of  glandular  structures;  a  telangiectatic  or  angiomatous  tumor 
with  greatly  dilated  blood-vessels.  The  gland-spaces  in  these 
tumors  have  a  peculiar  arrangement:  there  is  a  main  canal  into 
which  branch  canals  open  one  after  another.  The  picture  sug- 
gests a  comb,  the  branch  canals  representing  the  teeth,  the  main 
canal  the  back.  From  CuUen's  investigations  it  would  appear 
that  the  majority  at  least  of  adenomyomata  are  derived  from  the 
epithelial  structures  of  Miiller's  ducts.  The  epithelium  of  adeno- 
myomata may  undergo  cancerous  degeneration,  as  one  of  CuUen's 
specimens  demonstrates;  whether  there  is  a  special  tendency  to 
such  degeneration  in  these  tumors  is  not  yet  clear. 

The  Degenerative  or  Pathological  Changes  in  Fibromyomata. — 
I.  Edema. — Thrombosis  of  the  vessels  in  a  fibromyoma  is  fol- 
lowed bv  edema.  There  mav  be  no  obstruction  of  the  vessels, 
but  sufficient  pressure  on  the  large  pelvic  trunks  to  cause  an 
intense  passive  congestion.  It  is  difTicull  to  differentiate  col- 
loid and  myxomatous  degeneration  from  edema.  Specimens 
of  the  former  have  been  described  as  edematous  tumors.  Mes- 
lay  and  Hyenne^  describe  three  stages  of  edema:  Simple  im- 
bibition of  serum  in  a  part  of  the  tumor;  separation  of  the  muscle- 
bundles,  formation  of  small  spaces  filled  with  a  gelatinous  fluid, 
the  cavitv  walls  not  lined  bv  endothelium,  but  bv  the  fibromus- 
cular  bundles;  coalescence  of  these  spaces  to  form  larger  cysts. 
It  is  likely  that  the  last  two  stages  really  represent  myxomatous 
degenerations,  though  the  authors  quoted  claim  that  the  gelatinous 
fluid  was  chemically  akin  to  blood-serum  and  contained  no  mucin, 
creatin,  or  creatinin.  The  remarkable  variabilitv  in  the  bulk  of 
a  fibromyoma  so  frequently  noted  is  doubtless  due  to  a  temporary 
edema  and  to  the  subsequent  absorption  of  the  serum.  It  is  a 
common  observation  that  fibroids  increase  markedly  in  size  prior 
to  menstruation  and  decrease  afterward. 

2.  Fatty  degeneration  is  common  in  interstitial  and  submucous 
tumors.     It  is  most  frequently  seen  in  the  puerperium  and  may 

» "Ann.  dc  Gyn.,"  1898;  Thbse  de  Paris,  1899. 
23 
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be  the  means  of  spontaneous  cure  by  an  involution  of  the  tumor. 
The  fat  globules  are  found  in  the  muscle-cells  and  in  the  "Mast- 
zellcn,"  giving  to  the  tumor  a  characteristic  appearance,  a  yellow 
mottled  surface  on  section.  A  considerable  portion  of  the  fibro- 
myoma  may  be  converted  into  a  lipoma. 

3.  Amyloid  degeneration  is  reported  by  Stratz.'  The  tiunor 
was  a  small  submucous  fibromyoma  attached  to  the  fundus. 
The  connective  tissue  had  undergone  a  degeneration  which  gave 
the  amyloid  reaction  with  iodin  and  methyl  blue, 

4.  Myxomatous  degeneration  is  frequently  seen  in  smalt  por- 
tions of  interstitial,  submucous,  and  intraligamentary  growths. 


f'g-  357- — Complelc  myxomatous  deger 


of  a  large  submucous  myama. 


The  intercellular  substance  exhibits  the  degenerative  process. 
The  tumor  on  section  looks  like  a  mass  of  yellowbh-green  semi- 
solid jelly  with  trabccula:  of  firmer  tissue  running  through  it  and 
masses  of  undegenerated  fibromyomatous  tissue  here  and  there. 
Considerable  areas  may  have  liquefied  into  cyst-spaces  containing 
a  serous  fluid.  Microscopically  cell-nuclei  are  found  widely  sep- 
arated, and  isolated  masses  of  cells  in  scattered  groups  are  seen. 
The  main  bulk  of  the  section  is  made  up  of  coagulated  homo- 
geneous intercellular  substance  with  an  indistinct  network  of 
fibers.  The  arterial  walb  are  usually  affected  by  the  degenera- 
tion, though  unaltered  blood-vessels  may  run  through  the  tumor. 

'  "Zeitschr.  f.  Gcburtsh.  u.  Gyn,"   i88g,  Bd.  xvii- 
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Myxomatous  degeneration  is  said  to  be  most  frequent  in  preg- 
nancy. It  is  usually  accompanied  by  a  sudden  and  great  enlarge- 
ment of  the  tumor. 

5.  Cystic  degeneralion  of  a  fibromyoma  is  explained  by  a 
myxomatous  degeneration,  by  edema,  by  the  distention  of  gland- 
spaces  in  an  adcnomyoma,  and  by  telangiectases  of  the  blood-  or 
lymph -vessels.  The  gland-spaces  are  recognized  under  the  micro- 
scope by  their  epithelial  lining.-  The  dilated  blood-vessels  and 
blood-spaces  contain  large  quantities  of  blood.    The  lymphangi- 


Fig.  358. — ^Myxomatous  degeneration  of  an  adcnoi 


ectasis  is  recognized  by  the  endothelial  lining  of  the  cyst  cavities 
and  the  yellow  coagulable  fluid  that  they  contain. 

6.  Calcification  of  a  fibromyoma  is  an  atrophic  change.  All 
further  growth  ceases  and  the  tumor  remains  stationary  in  size. 
It  is  stony  hard,  in  color  like  yellow  ivory.  The  lime  salts  are 
mainly  carbonates  and  phosphates.  The  mass  has  a  laminated 
structure  and  is  brittle.  By  treatment  with  hydrochloric  acid  the 
fibrous  and  muscular  tissue  of  which  the  tumor  was  originally 
composed  may  be  demonstrated.  Calcification  may  occur  in 
submucous,  interstitial,  or  subperitoneal  growths.  It  has  been 
asserted  that  bony  and  cartilaginous  metamorphoses  could  be 


356        Displacements  and  Diseases  of  the  Uterus 

demonstrated  in  fibromyomata.  There  is  always  a  suspicion  that 
such  growths  were  really  calci&ed  fibroids  or  "uterine  stones," 
It  is  claimed,  however,  that  Freund  and  Ascher  have  observed 
respectively  an  osteomyoma  and  a  myochondroma.* 

7,  Necrobiosis  occurs  if  the  nutrition  of  a  fibromyoma  is 
cut  off,  and  if  there  is  no  infection  of  the  dead  tissue.  The 
structure  softens,  becomes  reddish  in  color,  undergoes  fatty  de- 
generation, and  Hquefies.  A  toxemia  may  result  if  a  large  mass  is 
affected  by  necrobiosis  on  account  of  the  absorption  of  degenerated 
material  into  the  lymphatics  even  though  infection  does  not  occur. 


Fig.  359. — Telangiectatic  interstitial  myoma  (Rugc). 

Necrobiosis  is  usually  seen  in  interstitial  tumors.  The  contiguity 
of  the  intestines  in  subperitoneal  growths  and  the  exposure  of 
submucous  tumors  to  infection  usually  determines  a  necrosis  if 
the  blood-supply  of  such  tumors  is  cut  off.  The  necrobiosis  be- 
gins in  the  center  of  the  interstitial  tumor  which  is  furthest  from 
the  blood-vessels  that  enter  it  from  the  periphery. 

Fairbairn^  estimates  that  5  to  7  per  cent,  of   fibromyomata 
undergo  this  degenerative  process. 

'  Veit's  "Handbuch,"  vol.  ii,  p.  441. 

'  "Necrobiosis  in  Fibromyomata,"  "Jour,  of  Obslet.  and  Gyn.  of  the  British 
Empire,"  August,  1903. 
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8.  Necrosis  occurs  if  a  fibromyoma  is  infected.  The  lower 
pole  of  a  submucous  fibroma  springing  from  the  fundus  is  very 
commonly  the  seat  of  inflammation  and  gangrene,  as  its  nutrition 
is  poor  and  its  infection  is  likely.  Any  submucous  tumor  is  liable 
to  necrosis.  It  is  rare  in  interstitial  growths  and  not  at  all  com- 
mon in  subperitoneal  tumors,  though  the  contiguity  of  the  in- 
testines and  their  contained  micro-organisms  always  makes  an 
infection  possible,  especially  if  adhesions  form  between  the  pe- 
ripher}'  of  the  myoma  and  the  intestinal  walls.  The  source  of 
infection  may  be  a  pyosalpinx.  All  of  the  fibromyomata  are 
peculiarly  liable  to  infection  and  necrosis  after  childbirth.     The 


pressure  to  which  they  arc  subiecte<l,  the  .sudden  disturbance 
of  their  blood-supply,  and  the  susceptibility  of  a  ])uerj>era  to  in- 
fection of  the  blood-current  and  of  the  lymphatics  make  necro- 
sis of  a  fibroid  in  the  pucrperium  probable.  The  author  has 
operated  on  four  such  cases.  Necrosis  has  followed  the  electrical 
treatment  of  fibroids,  the  administration  of  ergot,  curettage,  and 
even  the  introduction  of  a  uterine  sound.  A  process  allied  to 
necrosis,  but  clinically  different,  is  suppuration  of  the  capsule 
without  involvement  of  the  tumor  il-self.  By  this  process  the 
tumor  may  exhibit  a  spontaneous  enucleation  and  be  expelled 
from  the  woman's  body.     Such  an  occurrence  is  more  likely  in 
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submucous  tumors,  but  Olshausen  has  seen  two  fibroids  thus 
discharged  through  an  abscess  in  the  abdominal  walls. 

Necrosis  of  a  fibromyoma,  except  in  the  puerperium  and  in 
polypoid  submucous  tumors,  is  rare.  Olshausen  states  that  in 
many  hundred  fibroids  under  his  observation  he  has  never  seen 
it.  The  author  has  had  six  cases,  four  in  the  puerperium,  one 
in  a  submucous  tumor  that  had  caused  complete  inversion  of  the 
uterus,  and  one  following  elcctropuncture  of  the  growth. 

g.  Malignant  Degenerations. — Sarcomatous  degeneration  of  a 
fibromyoma  is  not  uncommon.  It  is  observed  in  i  to  3  per  cent. 
of  the  cases  seen  by  specialists.     It  is  accompanied  by  a  sudden 


Fig.  361.— Sartomalous  dcgcnc 


in  of  a  submucous  fibramyqmi 


enlargement  of  the  tumor,  the  disappearance  of  ihe  fibrous  tissue, 
and  often  a  necrobiosis  of  the  soft  intracapsular  mass.  There  is 
a  rapid  extension  of  the  disease  to  surrounding  tissues  and  struc- 
tures. The  origin  of  the  sarcoma  is  the  intercellular  connective 
tissue  or  the  unstriped  muscle-cells.  The  latter  variety  is  more 
properly  called  a  malignant  myoma  (leiomyoma  malignum  uteri),' 
which  is  distinguished  by  its  malignancy,  rapid  growth,  cystic  spaces 
in  the  interior  and  cells  in  every  gradation  of  transformation  from 
muscle-ccUs  to  spindle  sarcoma  cells.  A  peculiar  variety  of  sarcoma 
is  the  rhabdomyoma  or  tumor  of  striped  muscle-fiber  observed  in 
cervical  polyps.  Carcinomatous  degeneration  is  explained  either 
'  Ulesko-Stroganowa,  "Monataschr.  f.  Geb.  u.  Gyn.,"  Bd,  xviii,  H.  3. 
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by  extension  of  an  adenocarcinoma  from  the  endometrium  into 
the  tumor  or  by  carcinoma  of  the  epithelium  in  an  adenomyoma. 
CuUen*  states  that  1.5  to  2  percent,  of  myomata  undergo  sarcoma- 
tous degeneration,  and  points  out  that  the  sarcomatous  areas  are 
easily  recognized  on  inspection,  being  homogeneous,  looking  like 
ham  fat  and  contrasting  with  the  familiar  structure  of  a  myoma 
on  section.  He  suggests,  therefore,  that  an  assistant  immediately 
make  a  section  of  a  myoma  on  its  removal,  so  that  the  operator 
can  determine  whether  to  remove  the  cervix. 

10.  Atrophy  of  a  fibromyoma  may  occur  after  the  menopause, 
in  the  involution  of  the  puerperium,  after  castration,  and  in  con- 
sequence of  a  diminished  blood-supply  by  ligation  of  the  arteries, 
or  by  some  such  means  as  partial  torsion  of  the  pedicle,  pressure 
upon  the  vessels,  or  thrombosis.  It  is  usually  a  slow  process. 
The  muscle-fibers  shrink  and  undergo  fatty  degeneration;  the 
fibrous  tissue  contracts  like  scar  tissue,  and  in  time  a  tumor  of 
considerable  size  may  completely  disappear. 

The  Influence  of  Fibro myomata  upon  the  Uterine  Appendages  and 
upon  the  Endometrium. — In  almost  all  submucous  and  interstitial 
tumors  there  is  a  hyperplastic  endometritis,  the  glandular  or  the 
interstitial  structures  predominating  in  individual  specimens  or 
being  equally  hypertrophicd.  In  rare  instances  the  pressure  of 
a  large  tumor  upon  the  endometrium  results  in  its  atrophy.  In 
subperitoneal  tumors  the  endometrium  may  be  unaffected.  The 
tubes  and  ovaries  are  diseased  in  a.  large  proportion  of  fibroids.^ 
There  may  be  interstitial  salpingitis  and  endosalpingitis  with 
hemato-,  hydro-,  or  pyo-salpinx.  The  ovaries  are  enlarged  by 
an  increase  and  enlargement  of  the  follicles  and  an  overgrowth 
of  connective  tissue.  There  is  an  increase  in  the  number  of 
corpora  fibrosa,  a  hyaline  degeneration  of  the  vessels,  and  a  pre- 
mature disappearance  of  the  primordial  follicles  (Gebhard). 

Clinical  History,  Symptoms  and  Diagnosis. — A  fibroid  tumor  is 
usually  first  discovered  in  a  woman  after  her  thirty-fifth  year; 
cases  are  recorded  in  young  girls,'  but  they  are  comparatively 
rare  in  women  under  thirty.  The  rate  of  growth  is  very  slow, 
especially  if  the  tumor  is  composed  mainly  of  fibrous  tissue.  Five, 
ten,  and  fifteen  years  may  be  required  for  the  tumor  to  reach  the 
size  of  an  adult  head;   hence  very  large  fibroid  tumors  are  rare, 

*  "Jour.  Am.  Med.  Assoc.,"  Oct.  24,  1903.  Of  205  fibroids  removed  by  the 
author  three  were  sarcomatous. 

'  The  statistics  of  Tait,  Daniels  and  others  give  the  proportion  of  adnexa 
disease  as  over  50  per  cent.,  but  simple  adhesions,  hydrosalpinx  and  other  un- 
important conditions  are  reckoned  together  to  swell  the  total  result.  Pyosalpinx 
has  occurred  in  less  than  2  per  cent,  of  the  author's  cases. 

'  Cavaillon  reports  a  case  in  a  girl  of  thirteen,  which  had  probably  developed 
a  year  before  ("  Lyon  M^dicale,"  June   15,  1902). 
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for  the  menopause  is  reached  and  passed  before  they  can  attain 
great  bulk.  Cases  are  recorded,  however,  of  tumors  weighing 
1351  140  and  195  pounds.  The  heaviest  tumors  are  those  which 
have  undergone  cystic  degeneration.  If  the  growth  is  a  myoma, 
the  weight  is  surprisingly  Ught  compared  with  the  bulk,  as  mus- 
cular tissue  is  not  heavy.  Figure  362  represents  a  case  in  which 
all  the  available  room  in  the  abdominal  cavity  was  occupied 
by  a  myoma  that  weighed  only  twenty-three  pounds.  Ordi- 
narily the  growth  of  the  tumor  ceases  at  the  menopause,  but 
exceptional  cases  arc  recorded  of  a  rapid  growth  after  the  ces- 
sation of  menstruation.  In  such  cases  adhesions  to  the  omentum 
furnish  the  main  blood-supply  to  the  tumor.  Growth  often 
ceases  long  before  the  menopause,  perhaps  in  consequence 
of  degenerative  changes  in  the  tumor,  or  without  alteration  in 


f'K-  3^1- — Large  fibromyoma,  weiahingonly  twcniy-lhree  pounds. 

its  structure.  It  is  a  common  experience  to  observe  cessation 
of  growth  and  an  unaltered  size  in  the  tumor  over  periods 
of  ten  years  or  more.  The  first  sjTnplom  to  attract  attention 
is  usually  mcnorrhagia,  in  the  shape  of  increased  and  prolonged 
menstruation,  which  produces  in  time  a  marked  anemia.'  In 
the  intervals  between  the  flow  the  patient  regains  some  of  her 
lost  blood,  but  is  again  reduced  by  another  hemorrhage.  The 
intervals  between  the  periods  are  often  gradually  lessened  until 
there  is  a  continuous  dribbling  of  blood,  with  exacerbations 
of  hemorrhage  at  periods  corresponding  to  the  menstruation 
'  The  menorrhapa  is  due  to  Ihc  hyperplastic  endometritis  and  lo  the  increased 
area  of  the  cndomclrium.  Contributory  causes  arc  the  increased  size  and  number 
of  the  blooii-vessfls  in  the  uterus,  passive  congestion  by  mechanical  interference  with 
the  return-flow  of  blood,  insuOicicnt  contractile  power  in  the  uterine  muscle  and 
anything  nhirh  excites  a  j>eKic  congestion. 
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or  at  odd  times.  There  may  be,  however,  complete  absence 
of  discharge  during  the  whole  history  of  the  case  between  the 
monthly  periods.  Exceptionally  the  menstrual  flow  may  be 
unaltered,  diminished,  or  altogether  absent.  The  last  condition  is 
usually  seen  in  subperitoneal  or  intraligamentary  growths  or  in 
the  rare  cases  of  atrophy  of  the  endometrium  from  pressure. 

Leukorrhea  often  appears  in  the  intermenstrual  periods  on 
account  of  the  hypertrophic  glandular  endometritis.  In  rare 
cases  the  discharge  becomes  excessive.  In  one  instance  a  leu- 
korrhea that  soaked  the  woman's  night-dress  to  the  shoulders 
every  night  was  really  a  lymphorrhea,  enlarged  l}Tnphatic  ducts 
being  discovered,  after  removal  of  the  tumor,  opening  into  the 
uterine  cavitv. 

Pain  is  not  often  noted.  There  is  usually  not  even  discom- 
fort  from  a  tumor  of  considerable  size,  which  is  often  discovered 
accidentally  in  a  pelvic  or  abdominal  examination,  the  woman 
herself  being  unconscious  of  its  presence.  In  subperitoneal 
pedunculated  tumors  pain  may  be  caused  by  the  ** insults"  to 
which  neighboring  abdominal  structures  are  subjected  by  the 
movements  of  the  tumor,  and  ascites  may  result,  but  the  latter 
is  a  rare  accompaniment  of  fibromyomata.  If  the  growth  is  in- 
carcerated in  the  pelvis  or  is  very  large,  distressing  s}Tnptoms 
may  appear  in  consequence  of  pressure  on  the  sacrosciatic  ner\'es, 
on  the  pelvic  blcMxl- vessels,  the  bladder,  and  rectum.  Neuralgic 
pains  may  dart  down  the  legs,  or  there  may  be  a  loss  of  power; 
edema  and  varices  of  the  lower  limbs  and  of  the  abdomen  may 
be  noted;  there  may  be  obstinate  constipation  even  to  complete 
obstruction  of  the  bowels;  the  bladder  mav  be  irritable  or  there 
may  be  retention  of  urine.  Pressure  on  the  ureters  may  obstruct 
the  flow  of  urine  and  may  ultimately  produce  hydronephrosis. 
The  diminution  of  resisting  powei  in  the  urinary  tract  caused  by 
pressure  may  determine  its  infection. 

There  is  often  an  asthma  or  shortness  of  breath  from  cardiac 
weakness,  and  this  sym])tom  may  develop  early  before  the  tumor 
has  reached  a  considerable  size. 

There  is  a  disposition  to  obesity,  especially  of  the  trunk. 

The  degenerations  of  a  fibroid  tumor  may  be  productive  of 
special  s}Tnptoms.  Cystic  degeneration  is  accomjmnied  by  rapid 
growth,  with  the  s\Tnptoms  that  always  accom])any  sudden  dis- 
tention of  the  abdomen — pain,  orthopnea,  and  cardiac  embarrass- 
ment. Sarcomatous  degeneration  also  occasions  a  marked  in- 
crease in  the  size  of  the  tumor,  but  even  before  the  increased  size 
is  observed  there  mav  be  a  noticeable  reduction  in  health  and 
strength,  an  ill-defined  feeling  of  discomfort  or  pain,  and  ca- 
chexia.    Necrosis  is  accompanied  by  the  general  symptoms  of 
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sepsis  and  often  of  localized  inflammation.  If  the  tumor  is  sub- 
mucous and  necrotic,  there  is  likely  to  be  a  foul  discharge  sug- 
gesting cervical  or  corporeal  cancer  and  often  leading  to  a  mis- 
taken diagnosis. 


Fir.  3 6,;. ^Fibroid 


Necrobiosis  of  a  large  tumor  may  occasion  an  autointoxica- 
tion evidenced  by  malaise,  headache,  loss  of  appetite  and  weight, 


Fig.  364. — Fibroid 


and  coated  tongue.  Edema  of  a  fibroid  leads  to  variations  of  size 
in  the  tumor  as  the  scrum  is  exuded  and  again  absorbed.  It  is 
a  common  experience  to  witness  a  regular  increase  in  the  size  of 
a  fibromyoma  during  the  premenstrual  congestion;   it  has  been 
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asserted  that  by  the  amount  of  increase  in  size  at  this  time  one 
may  predict  the  severity  of  the  menorrhagia.  The  sudden  ex- 
pansion of  the  tumor  may  be  accompanied  by  pain,  especially  if 
there  are  inflammation  and  adhesions  of  the  appendages. 


Fig.  366. — Intraligamentary  cyal  and  fibroid 


The  diagnosis  of  a  fibromyoma  is  usually  easy.  There  are 
the  subjective  sj-mptoms  of  hemorrhage  and  perhaps  of  an 
abdominal  growth  presented  commonly  by  a  middle-aged  woman. 
The  objective  symptoms  are  the  enlargement  of  the  uterus,  its 
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firm  consistency  and  irregularity  of  outline,  the  bosses  or  knobs 
of  a  fibroid  on  the  peritoneal  surface  being  plainly  appreciable,  as 
a  rule,  in  a  combined  examination.  The  objective  symptoms, 
however,  are  not  always  plain  and  the  diagnosis  may  be  exceed- 
ingly difficult.  If  the  tumor  is  regular  in  outline  and  soft  in  con- 
sistency, it  may  suggest  strongly  a  pregnant  uterus;  but  there  is 
the  history  of  slow  growth  and  usually  of  menorrhagia.  The 
author  knows  of  a  case  in  which  a  positive  diagnosis  of  pregnancy 
and  a  coincident  fibroid  was  made  on  account  of  the  statement 
of  the  patient  that  there  had  been  an  amenorrhea  of  nine  months' 
duration.  A  Caesarean  section  was  attempted,  but  no  fetus  was 
found.  A  submucous  fibromyoma  symmetrically  distending  the 
uterus  may  be  difficult  to  differentiate  from  a  pregnancy 
with  detachment  of  the  placenta.  An  intra-uterine  exploration 
after  dilatation  of  the  cervical  canal  is  the  only  means  of  arriv- 
ing at  a  correct  conclusion.  A  myxomatous  degeneration  of  an 
interstitial  fibroid  may  simulate  pregnancy.  A  subperitoneal  pe- 
dunculated fibroid  with  a  slender  pedicle,  especially  if  it  has  be- 
come detached  from  the  uterus,  may  be  mistaken  for  a  growth  of 
some  other  abdominal  organ.  It  is  usually  possible  to  recog- 
nize the  connection  of  the  tumor  with  the  uterus  by  having  an 
assistant  make  traction  upon  it,  if  possible,  through  the  abdominal 
wall  upward  toward  the  diaphragm,  which  makes  the  pedicle 
tense  and  so  appreciable  in  a  bimanual  examination.  The 
commonest  error  in  the  differential  diagnosis  is  to  mistake 
some  other  growth  for  a  fibroid.  An  old  pus-tube  with  thick 
walls  and  firm  adhesions  is  often  regarded  as  a  fibromyoma. 
Any  soHd  tumor  of  the  pelvis  is  almost  invariably  believed 
to  be  a  fibroid  until  the  abdomen  is  opened.  Thus,  fibro- 
myomata  of  the  broad  ligament,  fibromata  of  the  ovary,  and 
ovarian  pregnancies  have  all  been  operated  upon  for  fibroids  of 
the  uterus.  The  commonest  and  unfortunatelv  the  most  serious 
mistake  is  to  regard  a  pregnant  uterus  as  a  fibroid  tumor.  A 
patient  was  sent  to  the  author  from  a  distant  State  for  hysterec- 
tomy on  account  of  what  was  supposed  to  be  a  large  fibroid. 
She  was  pregnant  with  twins.  There  was  no  fibroid.  Time  and 
again  hysterectomies  have  been  performed  by  operators  of  ex- 
perience in  cases  of  intra-uterine  pregnancy  without  a  trace  of  a 
fibromyomatous  growth  in  the  uterus.^  There  is  a  peculiar  con- 
dition of  the  gravid  womb  in  which  such  mistakes  are  difficult  to 
avoid.  There  is  a  history  of  profuse,  long-continued,  and  unin- 
terrupted bleeding;  there  has  been  no  amenorrhea;  the  uterus  is 
the  size  of  a  six  months'  pregnancy;    it  is  impossible,  without 

*  Five  such  operations  of  which  the  author  has  personal  knowledge  have  been 
performed  in  the  hospitals  of  Philadelphia  within  a  few  years. 
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exploration  of  the  entire  uterine  cavity,  to  demonstrate  the  pres- 
ence of  an  ovum  in  it,  but  in  the  upper  portion  of  the  cavaty  is  a 
three  or  four  months'  ovimi,  retained  for  some  time,  causing  hem- 
orrhage from  the  time  of  impregnation  and  a  continued  bleeding 
after  the  death  of  the  embryo.  The  uterus  is  distended  far  more 
by  accumulated  blood-clots  than  by  the  size  of  the  ovum. 

A  careful,  methodical  exploration  of  the  uterine  cavity  should 
enable  one  to  avoid  such  a  mistake.  In  pregnancy  there  is  always 
much  more  room  in  the  cavity  by  the  eccentric  hypertrophy  of 
the  uterine  walls  than  is  ever  found  in  a  case  of  fibromyoma.  The 
ovum  should  be  discovered,  although  deep  exploration  may  be 
necessar)'  to  detect  it.  A  submucous  growth  has  a  consistency 
very  different  from  that  of  the  ovimi,  and  in  almost  all  submucous 
as  well  as  in  interstitial  tumors  the  intra-uterine  cavity  is  irregular 
in  shape  and  direction. 

The  Treatment  of  Fibromyomata  of  the  Uterus. — Many  cases 
require  no  treatment  at  all.  If  the  woman  has  no  discomfort;  if 
the  menorrhagia  is  moderate,  does  not  exist,  or  the  patient  is  past 
the  menopause;  if  there  is  no  further  growth  in  the  tumor  and 
no  evidence  of  pathological  change  in  it,  such  as  necrosis,  cystic 
or  sarcomatous  degeneration,  even  palliative  treatment  is  uncalled 
for  and  radical  treatment  is  unjustifiable.  The  woman  should  be 
instructed  to  report  to  her  physician  ever)'  six  months  for  an  exam- 
ination, and  a  series  of  notes  should  be  kept  showing  the  size 
of  the  tumor  and  the  development  of  new  s)'mptoms,  local  or 
general.  Every  specialist  of  experience  has  under  his  observation 
for  years  cases  which  show  no  increase  in  the  size  of  the  tumor  and 
no  symptoms  whatever  except  perhaps  a  moderate  menorrhagia. 
In  a  certain  proportion  of  these  cases,  especially  after  the  meno- 
pause, there  is  a  decrease  in  the  size  of  the  tumor,  occasionally 
an  almost  complete  disappearance.  But  patient  and  physician 
must  often  be  reconciled  to  a  postponement  of  the  menopause 
beyond  the  usual  period  by  ten  or  fifteen  years.  If  in  the  course 
of  repeated  examinations,  or  when  the  patient  first  seeks  advice, 
the  uterine  hemorrhages  arc  a  distinct  disadvantage  to  her,  pal- 
liative treatment  at  least  is  indicated. 

Palliative  Treatment, — The  main  object  of  this  treatment  is 
to  diminish  the  hemorrhage.  Incidentally  the  bulk  of  the  tumor 
may  be  reduced,  but  such  a  result  is  not  to  be  expected.  Oc- 
casionally the  incarceration  of  the  tumor  in  the  pelvis  demands 
its  elevation.  The  uterine  hemorrhages  may  be  lessened  or 
entirely  stopped  by  the  exhibition  of  drugs,  hygienic  manage- 
ment, the  application  of  electricity,  curettage,  intra-uterine  appli- 
cations, the  removal  of  the  ovaries  and  tubes,  and  the  ligation  of 
the  arteries  supplying  the  uterus. 
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Medicinal  Treatment. — For  a  long  time  ergot  by  the  mouth 
or  ergotin  hypodermatically  was  the  routine  treatment  of  the 
hemorrhages  from  a  fibroid  tumor.  Little  is  heard  of  it  now, 
The  results  achieved  do  not  warrant  the  internal  administration  of 
ergot  for  months  and  years  or  the  hypodermatic  injections  of 
ergotin  twice  a  week  for  months  at  a  time,  that  Hildebrandt  ad- 
vocated (1872)  and  that  some  years  ago  were  universally  prac- 
tised all  over  the  civilized  world.  The  disadvantages  of  the 
treatment  outweighed  its  occasional  advantages.  There  is,  how- 
ever, one  result  to  be  hoped  for  in  individual  instances.  A  tumor 
becoming  submucous  by  the  contraction  of  the  uterine  muscle 
may  be  pushed  out  farther  in  less  time  into  the  uterine  cavity  by 
the  prolonged  use  of  ergot  than  it  would  have  been  without  this 
stimulus  to  powerful  uterine  contractions  and  may  so  become 
more  easily  amenable  to  enucleation  by  way  of  the  cervical  canal. 
The  author  has  had  the  best  results  in  the  medicinal  treatment  of 
the  metrorrhagia  of  fibroids  by  a  combination  of  ergotin  (gr.  j), 
stypticin  (gr.  j),  and  hydrastinin  (gr.  ss)  in  pill  four  times  a  day, 
beginning,  if  possible,  a  week  before  the  expected  flow  and  con- 
tinued while  it  lasts.  When  these  remedies  have  failed,  suprarenal 
extract  has  occasionally  been  successful.  This  animal  extract 
gives  better  results  than  mammary  or  thyroid  extract.  But  all 
medicinal  treatment  of  the  hemorrhages  is  uncertain  and  in  a 
considerable  proportion  of  cases  quite  futile. 

Hygienic  Treatment. — Ever}^thing  that  causes  pelvic  con- 
gestion should  be  avoided;  constipation,  coitus,  working  a 
sewing  machine,  prolonged  effort  on  the  feet,  tight  clothing, 
corsets,  are,  as  far  as  possible,  to  be  interdicted.  At  the  men- 
strual period  the  patient  should  stay  in  bed,  at  least  for  the  first 
few  days.  The  habit  should  be  cultivated  of  lying  down  regu- 
larly once  or  twice  a  day  for  an  hour  or  two,  and  the  regular 
assumption  of  the  knee-chest  posture  night  and  morning  for  five 
minutes  at  a  time  should  be  recommended.  The  baths  in  Ger- 
many and  England  (Kreuznach,  Schwalbach,  Woodhall)  that 
have  been  regarded  as  most  beneficial  for  fibroid  tumors  do  not 
aid  the  patient  in  the  least,  as  far  as  the  author's  observation 
goes,  except  that  change  of  air  and  scene  and  a  well-regulated 
life  may  always  be  productive  of  improvement  in  the  general 
health.  The  diet  should  be  ordered  with  the  idea  of  resupply- 
ing  the  blood  lost  at  the  periods.  A  full  diet  with  plenty  of  soup 
and  milk  is  indicated.  Malt,  iron,  digitalis,  and  strychnia  are 
usually  called  for  between  the  periods. 

The  Electrical  Treatment. — ^The  enthusiasm  at  first  aroused 
by  ApostoH's  method  has  completely  died  out.  The  unpreju- 
diced gynecologist  has  lost  faith  in  it  either  by  personal  experi- 
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mentation  or  by  observation/  and  has  learned,  moreover,  that 
it  is  by  no  means  free  from  risk.  Electropuncture  of  fibro- 
myomata, the  application  of  strong  constant  currents  to  reduce 
the  bulk  of  the  tumor,  must  be  unreservedly  condemned.  One 
good,  however,  has  come  from  a  world-wide  trial  of  the  electrical 
treatment  of  fibroids.  We  have  at  our  command  in  selected  and 
suitable  cases  a  valuable  hemostatic  agent  in  the  positive  pole  of 
a  galvanic  current  inserted  in  the  uterine  cavity.  There  should  be 
a  rheostat  and  a  galvanometer  to  govern  and  to  indicate  the  force 
of  the  current,  which  is  most  conveniently  derived  from  the  street 
current  for  lighting  purposes.  The  positive  wire  is  attached  to  a 
uterine  sound,  the  end  of  which  is  of  platinum,  the  handle 
being  insulated.  A  movable  insulating  sheath  is  also  provided 
on  the  sound.  The  negative  wire  is  attached  to  a  large  pad,  wet 
with  salt  water,  to  be  placed  upon  the  abdomen.  The  vagina  is 
carefully  cleansed.  The  instruments  required  are  boiled.  A 
bivalve  speculum  is  inserted  and  the  cervix  is  cleansed  with 
pledgets  of  cotton  soaked  in  a  i  :  1000  bichlorid  solution;  it  is 
then  seized  with  bullet  forceps  and  pulled  down;  the  uterine 
sound  is  inserted  as  far  as  it  will  go  without  force  and  the 
insulating  sheath  is  pushed  up  to  the  cervix,  to  guard  the 
vagina;  the  speculum  is  removed  and  the  current  is  gradually 
turned  on  until  the  galvanometer  registers  20  to  30  milliampferes 
at  the  first  treatment.  In  subsequent  applications  much  stronger 
currents  may  be  used;  Apostoli  says  to  250  milliampferes,  but 
many  do  not  employ  more  than  from  55  to  60  milliampferes. 
Forty  milliamp^res  is  usually  enough.  The  current  should  be 
maintained  at  its  highest  point  for  from  four  to  ten  minutes,  and 
then  should  be  gradually  turned  off.  The  vagina  is  douched 
again  and  the  patient  rests  absolutely  a  while  after  the  treatment, 
remaining  at  home,  after  leaving  the  physician's  office,  till  the 
following  day.  Two  or  three  treatments  a  week  are  given;  thirty 
treatments  in  all  are  usually  required.  The  galvanic  current 
applied  in  this  way  acts  as  a  cauterant,  destroying  the  super- 
ficies of  the  hypertrophied  endometrium  and  forming  an  eschar. 
It  is  contraindicated  by  any  degenerative  process  in  the  tumor 
and  by  inflammatorj^  disease  of  the  appendages. 

Curettage. — If  the  uterine  cavity  is  simply  elongated  and  not 
distorted,  if  the  tumor  is  not  submucous,  but  interstitial,  curettage 
may  be  of  distinct  service.  Schroeder  once  observed  necrosis 
of  a  submucous  tumor,  the  capsule  of  which  had  probably  been 
perforated  by  the  curet  with  a  consequent  infection  of  the  tumor. 

*  The  author  was  one  of  a  committee  of  three  appointed  by  the  Philadelphia 
County  Medical  Society  to  investigate  this  treatment.  In  three  years'  time  not  a 
single  case  was  presented  to  us  of  a  tumor  reduced  in  size  by  electrical  treatment. 
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Olshausen  in  an  enormous  experience  has  never  seen  an  alarm- 
ing sjinptom  after  the  use  of  the  curet,  and  it  is  probable  that 
an  aseptic  operation  is  always  perfectly  safe  in  a  suitable  case. 
This  has  been  the  author's  experience.  In  many  cases  the  tortu- 
ous course  and  the  inequalities  of  the  uterine  cavity  make  a  curet- 
tage impossible,  and  it  should  never  be  undertaken  without  con- 
sidering the  possible  risk  of  infecting  a  submucous  tumor. 

Intra-uterine  Applications. — As  a  result  of  personal  experi- 
ence Veit^  strongly  recommends  intra-uterine  applications  in 
tumors  of  moderate  size  in  women  near  the  menopause  who 
suffer  only  from  metrorrhagia,  stating  that  he  has  often  con- 
trolled the  hemorrhage  in  this  way  for  months  at  a  time.  He 
uses  laminaria  tents  soaked  for  some  time  in  a  95  per  cent,  solu- 
tion of  carbolic  acid  in  alcohol  to  dilate  the  cervix;  the  uterine 
cavity  is  explored  with  the  finger;  if  the  tumor  is  submucous,  it 
is  enucleated;  if  not,  a  considerable  quantity  of  iodin  or  solution 
of  chlorid  of  iron  is  injected  with  a  Braun  intra-uterine  syringe. 
The  former  is  not  so  efficient,  but  does  not  cause  uterine  colic; 
the  latter  does,  often  violently.  The  author  has  no  experience 
with  this  treatment  and  would  hesitate  to  use  it,  preferring  as  a 
palliative  measure  the  constant  current  or  the  curet. 

SalpingO'Oophorectoniy. — Since  Trenholme  and  Hegar  per- 
formed the  first  operations  of  castration,  in  1876,  to  check  the 
hemorrhage  from  fibroid  tumors,  the  number  recorded  has  been 
sufficiently  large  to  permit  the  formulation  of  definite  rules  and 
statements  as  to  indications,  limitations,  and  results.  Castration 
may  be  relied  upon  to  check  hemorrhage  and  to  effect  a  re- 
duction in  the  size  of  the  tumor  in  75  to  90  per  cent,  of 
suitable  cases.  It  is  not  to  be  depended  upon  except  in  in- 
terstitial tumors  of  moderate  size.  It  is  contra  indicated  by 
cystic  degeneration.  The  operation  is  by  no  means  as  easy  or 
as  safe  as  castration  under  ordinan-  circumstances.  The  uterus 
is  ordinarily  turned  on  its  long  axis  so  that  the  right  ovary  is 
posterior  to  the  tumor  and  inaccessible.  The  ovaries  are  not 
infrequently  embedded  in  adhesions  or  are  spread  out  on  the 
surface  of  the  tumor.  The  large  blood-vessels  in  the  broad 
ligaments  are  easily  injured  and  fatal  hemorrhage  has  occurred 
from  puncture  wounds  of  the  pedicle  needle.  Infection,  also,  is 
more  likely  than  in  other  operations  upon  the  broad  ligaments. 
Ever}'  scrap  of  ovarian  tissue  must  be  removed  if  the  operation 
is  to  be  a  success,  which  is  occasionally  impracticable.  In  10  to 
15  per  cent,  of  cases  continued  hemorrhage,  steady  growth  of  the 
tumor  or  sarcomatous  degeneration^  necessitates  later  a  myomec- 

*  "Handbuch  der  Gynakologie." 

'  Schauta  reports  a  case  of  sarcoma  in  a  fibroid  eleven  years  after  castration 
("Centralbl.  f.  Gyn.,"  April  11,  1903). 
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tomy,  an  enucleation  of  a  submucous  tumor,  or  a  hysterectomy. 
In  view  of  these  disadvantages  and  of  the  limitation  of  the  opera- 
tion to  moderate-sized  interstitial  growths,  it  is  not  regarded  with 
favor  by  the  majority  of  operators.  It  has,  however,  its  place,  and 
should  not  be  forgotten  in  a  case,  say,  of  weak  heart,  in  which  on 
opening  the  abdomen  conditions  are  found  favorable  for  it. 

Ligation  0}  Arteries  Supplying  the  Uterus. — Ligation  of  the 
ovarian  artery  to  diminish  the  blood-supply  to  a  fibroid  tumor 
was  proposed  and  carried  out  by  von  Antal  and  by  Schroeder 
more  than  twenty  years  ago.  Rydygier*  in  1889  ligated  the 
six  arteries  supplying  the  uterus,  with  temporary'  success,  but 
bleeding  returned  later  to  such  a  degree  that  the  patient  died  of 
anemia.  Lately  the  operation  has  been  revived  with  consider- 
able enthusiasm.  The  usual  method  and  the  one  to  be  recom- 
mended is  the  opening  of  the  anterior  vaginal  vault  and  the  sepa- 
ration of  the  bladder  from  the  uterus;  the  opening,  also,  of  the 
posterior  vaginal  vault,  and  the  ligation  of  the  vessels  in  the 
broad  ligament,  the  uterine  arter\'  being  isolated  and  tied  on 
both  sides.  If  easily  practicable  by  the  vaginal  route,  it  is  much 
easier  to  tie,  next  the  arter}'  of  the  round  ligament,  and  finally 
the  ovarian  arter)-,  the  pedicle  needle  having  a  short,  sharp  curve 
and  being  inserted  from  and  emerging  again  upon  the  anterior 
surface  of  the  broad  ligament,  the  forefinger  of  the  left  hand 
inserted  through  the  opening  in  Douglas's  pouch  guarding  and 
directing  the  needle-point.  An  abdominal  section  may  be  neces- 
sar>'  to  tie  the  upper  arteries  of  the  broad  ligament.  The  opera- 
tion is  only  suitable  for  tumors  of  moderate  size,  interstitial  in 
situation,  that  have  undergone  no  degenerative  process.  The 
field  for  it  is  very  limited.  The  author's  experience  with  it  has 
been  disappointing. 

The  Radical  Treatment  of  Fibromyomata. — Removal  of  Myoma- 
tous Polyps. — If  the  tumor  is  moderate  in  size  with  a  slender 
pedicle  it  may  be  seized  with  a  volsella  forceps  and  twisted  off  by 
rotary  movement  of  the  instrument  on  its  long  axis.  If  the  ped- 
icle is  too  thick  to  be  treated  in  this  manner,  the  safest  plan  is  to 
make  with  scissors  or  a  knife  a  circular  incision  around  its  base 
and  to  enucleate  the  pedicle.  If  the  latter  is  inaccessible,  it  may 
be  necessar)'  to  slip  the  noose  of  a  wire  dcraseur  around  it  and  to 
cut  it  off  by  tightening  the  wire.  There  is,  however,  always  dan- 
ger in  this  method  of  partially  inverting  the  uterine  wall  and  of 
removing  a  portion  of  it,  possibly  making  an  orifice  into  the  peri- 
toneal cavity.  The  cer\'ical  canal  ordinarily  gai)es  widely  enough 
to  permit  easy  access  to  a  myomatous  polyj).     If  it  does  not, 

*  "Wicn.  klin.  Wochenschr.,"  1890,  No.  10;  "Centralbl.  f.  Gyn.,"  1893,  No. 
33- 
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one  of  the  methods  of  artificially  dilating  it  may  be  required: 
namely,  branched  dilators,  the  four-branched  metranoikter,  bou- 
gies, incisions,  or  laminaria  tents  soaked  for  some  time  in  a  95 
per  cent,  solution  of  carbolic  acid  in  alcohol. 

The  Enucleation  of  Submucous  Tumors. — A  submucous  tumor 
of  considerable  size  may  be  removed  by  the  vagina.  Veit  claims 
that  any  tumor  which  can  be  pressed  into  the  pelvic  canal  from 
above  may  be  removed  in  this  manner.  The  usual  limitation  of 
size  is  that  of  the  fetal  head.  A  preparatory  wide  dilatation  of  the 
cervical  canal  is  necessar\'.  Laminaria  tents  prepared  in  the 
manner  already  described  are  a  convenient  means  of  obtaining  the 
dilatation.  They  are  inserted  the  night  before  the  operation.  The 
four-branched  metranoikter  effects  an  equally  wide  or  a  greater 
dilatation  with  less  danger  of  infection.  It  is  also  introduced 
the  day  before  the  operation. 

It  is  always  necessary  to  be  prepared  to  widen  the  cervical 
canal  by  separating  the  cervix  from  the  anterior  vaginal  vault, 
dissecting  off  the  bladder  and  making  an  incision  through  the 
whole  length  of  the  cervix  in  the  median  line  anteriorly.  The 
tumor  being  rendered  easily  accessible  in  this  marmer,  the  finger- 
tip is  pushed  through  the  friable  mucous  capsule  at  the  most 
prominent  accessible  portion  and  the  capsule  is  stripped  off  suf- 
ficiently far  to  grasp  the  tumor  itself  with  tenaculum  forceps. 
Traction  on  the  tumor  and  a  further  stripping  back  of  the  capsule 
make  it  possible  to  free  the  tumor  and  to  deliver  it,  often  with 
surprising  ease. 

Abdominal  Hysterectomy, — Successive  improvements  in  the 
technic  of  this  operation,  due  to  Schroeder,  Chrobak,  Baer  and 
others,  have  made  it  the  most  satisfactor}^  of  all  the  operations 
for  fibroid  tumors.  It  is  adapted  to  tumors  of  any  shape,  size, 
or  position,  but  it  involves  a  mutilation  of  the  patient  which 
should  be  avoided  if  it  is  easily  possible  to  remove  the  tumor  alone 
and  to  leave  the  uterus  in  good  condition.  Hence  it  is  usually 
restricted  to  large  interstitial  growths,  to  submucous  tumors 
too  large  to  remove  by  the  pelvic  route,  to  subperitoneal  tumors 
with  too  large  a  pedicle  to  ligate  safely,  or  with  too  deep  a  bed 
after  enucleation  to  be  managed  successfully,  to  intraligamentary 
growths  that  can  not  readily  be  removed  separately,  and  to  tumors 
that  have  undergone  degeneration. 

The  technic  of  the  operation  may  be  thus  described:  An 
abdominal  incision  is  made  long  enough  to  permit  the  deliverv'  of 
the  tumor  from  the  abdominal  cavity.  Adhesions,  if  they  exist, 
are  carefully  severed,  perfect  hemostasis  being  secured.  The 
tumor  is  seized  by  the  fingers  hooked  under  its  upper  margin  and 
is  delivered  through  the  abdominal  wound.    It  may  be  delivered 
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also  by  screwing  a  heavy  corkscrew  into  it  or  by  seizing  it  with 
volsella  forceps.  The  patient  is  raised  in  the  Trendelenburg 
position.  The  intestines  are  covered  with  a  large  pad.  An 
assistant  retracts  one  side  of  the  abdominal  wall  with  a  re- 
tractor. A  ligature  of  silk  or  catgut  on  a  pedicle  needle  se- 
cures the  ovarian  arterj'  on  this  side;  another,  tied  over  the 
first,  the  artery  of  the  round  ligament.  A  hemostat  is  fas- 
tened to  the  outer  edge  of  the  broad  ligament  over  these 
ligatures.  A  clamp  is  fastened  to  the  whole  width  of  the  broad 
hgamcnt  abovo  the  hemostat,  far  enough  away  to  enable  the 


Fig.  .167.- 


opcrator  to  cut  conveniently  between  the  two  instruments.  Before 
closing  the  clamp  its  [xjints  are  pressed  firmly  against  the  tumor 
so  that  they  shall  secure  all  the  blood-vessels.  The  broad  liga- 
ment is  then  cut  between  the  hemostat  and  the  clamp  to  the 
periphery  of  the  tumor  or  to  the  wall  of  the  uterus.  The  ascend- 
ing branch  of  the  uterine  arterv-  is  cut  at  this  point.  Before 
it  is  cut  or  directly  afterward  it  is  seized  with  a  hemostat.  The 
same  procedure  is  carried  out  on  the  op]X)sitc  side.  .\  knife  is 
then  drawn  across  the  anterior  face  of  the  uterus  at  a  height 
which  insures  the  bladder  against  injur}-,  joining  the  incisions  in 
the  broad  ligaments  and  going  deep  enough  to  cut  through  the 
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capsule  of  the  tumor  if  it  is  situated  in  this  region  or  to  furnish 
a  Rap  of  peritoneum  with  some  underlying  muscular  tissue.  A 
similar  incision  is  made  posteriorly,  the  uterus,  held  at  the  fundus 
by  heavy  volsella  forceps,  being  pulled  backward  for  the  anterior 
and  forward  for  the  posterior  incision.  The  uterus  is  now  held 
only  by  the  cervix.  Before  amputating  it  at  the  level  of  the  internal 
OS,  the  uterine  arteries  are  tied  by  plunging  sharp-pointed  pedicle 
needles  with  different  angles  through  the  bases  and  between  the 
layers  of  the  broad  ligaments,  under  the  arteries,  and  near  enough 
to  the  cervix  to  insure  the  ureters  from  inclusion  in  the  ligatures. 
On  the  side  nearest  the  operator  the  thumb  and  forefinger  should 
catch  the  artery  about  half  an  inch  from  the  cervix  and  the  ped- 
icle needle  should  be  inserted  between  the  fingers  and  the  cervix, 


y 


the  point  of  the  needle  being  inclined  away  from  the  oper- 
ator. The  same  is  done  on  the  other  side,  except  that  the 
point  of  the  needle  is  inclined  toward  the  operator.  The  cervix 
is  now  cut  across  wilh  heavy  scissors  and  the  uterus  is  removed. 
The  cervical  walls  are  joined  with  a  few  interrupted  sutures  if 
there  is  much  oozing.  A  continuous  suture  beginning  on  the 
operator's  side  tucks  in  the  stumps  of  the  ovarian  arteries  and 
the  round  ligaments,  closes  the  upper  edges  of  the  broad  liga- 
ments and  the  peritoneal  flaps  over  the  cervix.  The  abdominal 
cavity  is  carefully  cleansed  and  dried  and  the  abdomen  is  closed. 
Two  modifications  of  this  technic  are  occasionally  indicated: 
one,  the  removal  of  the  entire  uterus  with  the  cervix — panhys- 
terectomy; the  other,  the  ligation  of  one  broad  ligament,  its 
transverse  section,  the  ligation  of  the  uterine  artery,  the  ligation 
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of  the  ovarian  artery  and  that  of  the  round  ligament  on  the  other 
side;  then  the  section  of  the  cervix,  the  division  of  the  uterine 
artery  on  the  opposite  side,  its  Ugation,  and  the  separation  of  the 
broad  ligament  from  below  upward. 

Panhysterectomy  is  indicated  if  there  is  malignant  disease  of 
the  uterus,  infection  of  the  tumor  or  of  the  uterus,  or  if  it  is 
desired  to  drain  the  pelvis  by  way  of  the  vagina.  In  general, 
supravaginal  amputation  of  the  uterus  is  to  be  preferred  as  a 
quicker,  easier  operation,  with  less  risk  of  injury  to  the  ureters, 
and  leaving  a  more  natural  condition  of  the  vaginal  vault.  The 
occasional  carcinomatous  or  sarcomatous  degeneration  of  the  cer- 
vical stump  after  supravaginal  amputation  is  used  as  an  argument 
for  panhysterectomy,  but  the  occurrence  is  so  exceptional  that  its 
bare  possibility  does  not  demand  the  uniform  removal  of  the  cervix.^ 

The  technic  of  panhysterectomy  differs  from  that  of  supra- 
vaginal amputation  only  in  the  complete  separation  of  the  cervix 
from  the  vaginal  vault.  This  is  most  conveniently  effected 
if  the  woman  has  borne  children  and  the  vagina  is  capacious, 
by  beginning  the  operation  by  the  vagina;  making  a  circular 
incision  around  the  vaginal  portion  of  the  cervix,  opening 
the  anterior  and  posterior  culs-de-sac,  and  detaching  the  cer- 
vix laterally  as  far  as  the  cervicovaginal  branch  of  the  uterine 
artery.  The  vagina  is  then  packed  with  gauze,  the  rubber 
gloves  arc  changed,  the  abdomen  is  opened,  and  the  broad  liga- 
ments are  severed  as  already  described.  After  the  Ugation 
of  the  uterine  arteries  it  is  only  necessar}-  to  join  the  in- 
cisions opening  the  anterior  and  posterior  peritoneal  reduplica- 
tions with  the  incisions  in  the  broad  ligaments  and  to  cut  the  par- 
ametrium on  either  side  of  the  cervix  to  the  median  or  inner  side 
of  the  ligated  blood-vessels.  The  uterus  is  then  lifted  out  en- 
tire. The  vaginal  walls  may  be  joined  by  two  or  three  interrupted 
catgut  sutures  running  anteroposteriorly  or  may  be  left  open  for 
drainage.  The  edges  of  the  broad  ligaments  and  the  flaps  of 
peritoneum  attached  in  front  to  the  bladder  and  behind  to  the 
rectum  are  joined  by  a  running  stitch  of  catgut.  After  the  ab- 
domen is  closed  the  packing  is  removed  from  the  vagina,  as  it  is 
soaked  with  blood,  and  is  replaced  by  fresh  sterile  gauze.  If  the 
operation  is  not  begun  by  the  vagina,  the  vaginal  vault  may  be 
opened  from  above,  laterally,  posteriorly  or  anteriorly,  as  the 
operator  prefers,  the  usual  custom  being  to  introduce  an  instru- 
ment into  the  vagina,  such  as  a  closed  Emmet  curetment  force|>s, 

*  Richclot  reports  three  rases,  and  has  collected  several  others.  He  therefore 
advocates  panhysterectomy  ("Annales  de  Gyn.  et  d'Obstet.,"  Dec,  1903).  J. 
Bland  Sutton  re|xirts  two  cases  ("Jour,  of  Obstet.  and  Gyn.  of  the  Br.  Empire," 
May,  IQ04),  but  sensibly  remarks  that  because  a  structure  may  possibly  become 
cancerous  in  the  future  there  is  no  necessity  for  its  removal  as  a  preventive  treatment. 
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and  to  cut  down  upon  it  as  a  guide  while  an  assistant  presses  it 
firmly  upward.  The  author's  habit,  however,  has  been  to  dissect 
the  cervix  from  the  bladder  from  above  until  the  dissection 
reaches  a  point  below  the  tip  of  the  vaginal  portion  which  is 
plainly  felt  through  the  vaginal  wall;  then,  by  cutting  directly 
backward  through  the  anterior  vaginal  wall  in  the  median  line, 
the  vagina  is  opened.  It  b  then  easy  to  cut  the  vaginal  vault 
and  the  parametrium  around  the  cervix  after  the  ligation  of  the 
six  arteries  of  the  broad  ligaments. 


faadlif- 


^  8  3*^  — 1-  f'  "  inan  vessels  tied  ves  A  periloneum  divided  and  pushed 
down  and  left  u  enne  esse!  I  Ra  "d  Cen  amputated  and  uterus  pulled  up  and 
out,  exposinR  nght  ulinne  aneiy,  which  is  ilampcd  an  inch  above  the  cervical 
stump.  The  two  follomng  steps  arc  clamping  the  right  round  ligament  and  right 
ovarian  vessels,  when  the  mass  is  removed  (Kcllj). 

The  separation  of  the  uterus  by  severing  first  the  broad  liga- 
ment from  above  downward,  then  amputating  the  cervix  or 
detaching  it  from  the  vaginal  vault  and  severing  the  opposite 
uterine  artcrj-  and  broad  ligament  from  below  upward,  is  indicated 
in  intraligamenfan-  fibroids.  The  broad  ligament  on  the  un- 
affected side  is  ligated  and  separated  in  the  usual  manner;  the 
ovarian  arten,-  and  that  of  the  round  Ugament  are  ligated  on  the  op- 
posite side;  the  cervix  is  cut  across,  the  uterine  artery  is  clamped 
and  cut,  and  ihe  intraligamentary  growth  is  rolled  out  of  its  bed  in 
the  broad  hgament  from  below  upward.     The  ureter  occasionally 
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runs  over  such  a  tumor;  by  this  maneuver  it  slips  outward  away 
from  the  tumor,  drops  into  the  bed  left  by  the  tumor  and  thus 
escapes  injury.  The  large  raw  space  left  between  the  layers  of 
the  broad  ligament  should  be  drained.  If  the  cervical  canal 
gapes,  a  supravaginal  amputation  permits  of  sufficient  drainage 
by  a  strip  of  gauze  pushed  through  it  into  the  vagina,  the  peri- 
toneum being  closed  over  the  cervix,  as  usual,  by  a  continuous 
suture;  if  sufficient  drainage  can  not  be  secured  by  way  of  the 
cervical  canal,  a  panhysterectomy  is  indicated,  the  vaginal  vault 
being  left  open  and  packed  with  gauze,  but  the  peritoneal  flaps 
being  united  above  to  close  the  abdominal  cavity. 

In  supravaginal  amputation  and  in  panhysterectomy  many 
operators  advocate  leaving  one  or  both  ovaries  to  avoid  the  disa- 
greeable symptoms  of  the  precipitate  menopause,  but  in  more  than 
half  the  cases  observed  by  Burkhardt,  Wcrth,  Leopold,  and  Ehren- 
freund  the  desired  result  was  not  attained;  the  author  has  been 
obliged  to  remove  the  ovaries  some  years  after  a  hysterectomy  on 
account  of  severe  molimina,  and  there  is  a  possibility  of  disease 
and  tumor  formations  in  organs  rendered  useless  by  the  removal 
of  the  uterus.  It  does  not  seem  worth  while,  therefore,  to  preserve 
the  ovaries  in  a  hysterectomy  for  fibromyoma. 

The  Enucleation  oj  a  Fibromyoma  by  Abdominal  Section} — In 
a  study  of  specimens  removed  by  hysterectomy  it  has  not  infre- 
quently appeared  that  the  tumor  might  have  been  removed  from 
its  bed,  leaving  the  sexual  organs  in  a  normal  condition  for  subse- 
quent child-bearing.  In  every  celiotomy  the  tumor  and  its  rela- 
tionship with  the  uterus  should  be  carefully  studied  to  determine 
whether  a  mutilation  of  the  patient  may  be  avoided.  In  many 
interstitial  growths,  as  well  as  in  subperitoneal  tumors,  it  is 
possible  to  remove  the  tumor  alone.  This  is  naturally  most 
desirable  in  young  women  of  child-bearing  age,  not  only  to 
avoid  an  enforced  sterility,  but  also  the  ill  effecls  of  a  premature 
menopause.  But  the  unfavorable  features  of  a  myomectomy 
must  also  receive  consideration.  If  the  tumors  are  multiple,  the 
removal  of  each  one  from  its  bed  may  be  a  tedious  procedure, 
dangerously  prolonging  the  operation;  it  is  always  possible  to 
overlook  a  small  growth  which  may  subsequently  grow  and  de- 
mand another  operation;  the  uterine  wall  may  be  so  mutilated  that 
it  can  not  endure  the  distention  of  a  subsequent  pregnancy  and 
may  rupture;  if  the  bed  of  the  tumor  is  large,  or  if  many  must 
be  closed,  the  obliteration  of  the  dead  spaces  may  be  difficult  or 
impossible,  oozing  of  blood,  if  not  hemorrhage,  is  to  be  feared, 
and  infection  is  likely  to  occur.  If  the  appendages  are  adherent 
or  inflamed  and  must  be  removed,  it  is  not  worth  while  to  preserve 

*  Olshauscn  gives  Spiegclberg  the  credit  of  priority  in  the  operation  (1874). 
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the  uterus.  It  is  not  possible  to  lay  down  dogmatic  rules  as  to 
the  choice  between  myomectomy  and  hysterectomy. 

A  careful  but  rapid  inspection  and  palpation  of  the  uterus 
and  tumor,  the  patient's  age  and  circumstances,  a  consideration 
of  the  advantages  and  disadvantages  of  the  two  operations  must 
determine  the  question  in  the  individual  case.  It  is  a  safe  rule, 
when  in  doubt,  to  select  hysterectomy  as  the  surer  and  safer 
operation. 

If  myomectomy  by  enucleation  is  determined  upon,  an  in- 
cision is  made  over  the  most  prominent  portion  of  the  tumor, 
through  its  capsule.  When  the  white  glistening  surface  of  the 
tumor  is  exposed,  it  is  seized  by  a  volsella  forceps  and  while 
traction  is  made  by  means  of  the  instrument  it  is  shelled  out  of  its 
bed  by  the  fingers,  blood-vessels  around  its  periphery,  if  necessary, 
being  clamped  and  afterward  tied.  The  bed  from  which  the  tumor 
is  removed  is  immediately  reduced  in  size  by  the  contraction  of  the 
myometrium  which  surrounds  it,  but  even  so  it  is  not  always  easy 
to  obliterate  the  cavity.  It  is  usually  necessary  to  trim  off  redun- 
dant portions  of  the  capsule.  The  best  way  to  obliterate  the 
bed  of  the  tumor  is  to  introduce  series  of  interrupted  catgut 
sutures  in  tiers,  beginning  in  the  bottom  of  the  cavity  and  ending 
by  sutures  of  the  perimetrium.  In  cavities  of  moderate  size  a 
continuous  tier  suture  or  a  mattress  suture  is  the  most  convenient 
and  quickest  method.  Oozing  may  necessitate  the  use  of  mattress 
sutures.  It  has  been  found  advisable  in  individual  instances  to 
perforate  the  inner  capsule  of  the  tumor  and  to  drain  its  bed  by  a 
gauze  strip  passed  into  the  uterine  cavity  and  out  of  the  cervix, 
the  abdominal  cavity  being  shut  off  by  suturing  the  outer  capsule 
of  the  tumor. 

The  enucleation  of  a  myoma  may  be  undertaken  preparatory 
to  a  hysterectomy,  especially  if  it  is  intraligamentary  or  cervical, 
to  facilitate  avoiding  the  ureters  and  securing  the  uterine  arteries. 

The  amputation  oj  subperitoneal  pedunculated  tumors  may  be 
an  exceedingly  easy  and  simple  operation  if  the  pedicle  is  small. 
The  author  has  removed  a  tumor  weighing  more  than  ten 
pounds  attached  to  the  fundus  uteri,  by  transfixing  and  ligat- 
ing  a  pedicle  scarcely  larger  than  his  thumb.  If  the  pedicle  is 
large  and  fleshy,  its  secure  ligation  may  be  difficult  or  impossible 
and  a  hysterectomy  may  be  preferable  to  the  myomectomy.  In- 
terlacing or  chain  ligatures  may  answer  the  purpose,  or  the  elastic 
ligature,  recommended  and  used  by  Olshausen,  Sanger,  Treub  and 
many  other  German  and  French  operators,  may  be  the  easiest  and 
quickest  way  of  securing  the  stump.  The  elastic  ligature  is  a  solid 
rubber  cord  soaked  for  many  hours  or  days  before  use  in  a  strong 
sublimate  solution,  stretched  tightly  around  the  pedicle,  secured 
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where  its  ends  cross  by  a  silk  ligature,  the  ends  cut  off  short,  and 
the  rubber  cord  around  the  stump  left  in  the  abdominal  cavity, 
which  is  closed  without  drainage. 

The  most  satisfactory-  way  of  dealing  with  the  pedicle,  if  it  is 
practicable,  is  to  enucleate  or  to  excise  it  by  a  wedge-shaped  ex- 
cision, the  blood-vessels  being  secured  separately,  if  possible, 
or  closed  by  deep  sutures  under  the  wedge-shaped  wound. 
Deep  interlacing,  interrupted  sutures  in  the  myometrium  com- 
pletely surrounding  the  pedicle  and  tightly  tied,  or  mattress 
sutures  traversing  the  bed  of  the  pedicle,  may  secure  a  more 
perfect  hemostasis.  In  whatever  way  it  is  treated,  the  fwxiiclc  is 
dropped  and  the  abdomen  is  closed. 

Vaginal  Hysterectomy  and  Myomectomy  jar  Fibromyomata, — 
The  author  confesses  to  prejudice  against  and  limited  experience 
in  vaginal  hysterectomy  for  these  tumors.  The  size  of  a  tumor 
which  can  readily  be  delivered  by  vaginal  section  scarcely  ever 
warrants  radical  treatment  unless  there  is  necrosis  or  malignant 
degeneration.  If  it  is  necessary  to  resort  to  morcellation  in  order 
to  extract  the  tumor,  a  supravaginal  amputation  is  an  easier  and 
safer  operation. 

Cervical  myomata  which  are  easily  enucleated,  interstitial 
and  subperitoneal  growths  of  small  size  and  situated  in  the 
lower  uterine  walls  which  can  be  readily  enucleated  or  am- 
putated, are  naturally  well  suited  for  removal  by  the  vaginal 
route,  and  no  one  would  propose  any  other  method.  The 
removal  of  cervical  mvomata  has  been  described.  For  the 
removal  of  corix)real  growths,  one  or  the  other  vaginal  vault  is 
opened  by  an  incision  around  the  cervix,  and  the  opening  is  en- 
larged by  a  vertical  incision  in  the  median  line  of  the  vagina. 
The  peritoneal  reduplication  being  opened  as  is  done  in  vaginal 
hysterectomy,  the  growth  is  made  accessible  by  retroverting  or 
exaggeratedly  anteverting  the  uterus.  In  interstitial  and  non- 
pedunculatcd  tumors  the  capsule  is  incised  and  the  tumor,  pulled 
down  with  tenaculum  forceps,  is  enucleated  by  the  aid  of  a  fore- 
finger. If  the  growth  is  pedunculated,  its  i)edicle  is  transfixed, 
ligated,  and  cut  off.  If  it  is  difficult  to  obliterate  the  bed  of  a 
tumor  which  has  been  enucleated,  the  cavity  is  packed  with  a 
strip  of  gauze  the  end  of  which  protrudes  through  the  vaginal 
vault.     Otherwise  the  vaginal  wounds  are  closed. 

If  morcellation  of  the  tumor  is  attempted,  the  following 
principles  must  be  remembered:  Wedge-shaped  pieces  with  the 
bases  outward  are  exsected  by  a  knife  or  scissors;  before  the 
piece  is  removed  a  new  hold  of  the  tumor  or  the  uterus  must 
be  taken  farther  up,  otherwise  it  may  slip  up  into  the  pelvic 
cavity  and  become  inaccessible.     If  vaginal  hysterectomy  is  to 
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be  performed  after  the  morcellation  of  the  tumor,  the  technic 
does  not  differ  materially  from  that  for  cancer  of  the  uterus, 
except  that  in  case  of  fibromyoma  bisection  of  the  uterus  at  least 
is  required,  and  morcellation  of  the  uterus  itself  is  usually  neces- 
sary-, cither  before  or  after  the  bisection,  as  may  be  most  con- 
venient. Either  clamps  or  ligatures  may  be  used  to  secure  the 
broad  ligaments.  The  former  give  greater  security  against  hem- 
orrhage and  lessen  the  duration  of  the  operation,  but  increase 
the  danger  of  intestinal  obstruction  afterward  by  the  adhesion  of 
a  loop  of  bowel  to  the  broad  ligament  stumps.  The  latter  are 
more  difficult  and  tedious  to  apply,  are  more  likely  to  slip,  but 


Fig.  370.— Morrcll; 


(Down). 


permit  a  neat  closure  of  the  vaginal  wound  and  of  the  perito- 
neal cavity,  and  if  the  patient  escapes  the  danger  of  hemorrhage, 
insure  her  a  smoother  convalescence. 

A  word  in  conclusion  is  necessarj'  as  to  special  requirements 
in  the  removal  of  cjstic  and  of  necrotic  tumors  by  the  abdominal 
route.  In  the  former,  the  large  size  which  the  tumor  attains  and 
its  fluctuating  feci  may  indicate  its  puncture  or  incision;  but  it 
should  be  remembered  that  probably  little  will  be  gained  in  this 
way,  and  the  partial  escape  of  the  tumor  contents  makps  the 
operation  less  clean  than  it  would  otherwise  be.  There  may, 
however,  be  one  large  cavity  which  can  be  immediately  evacu- 
ated, as  in  one  of  the  author's  cases.     The  removal  of  the  tumor 
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is  governed  by  the  same  principles  that  obtain  in  the  removal 
of  other  fibroids.  Cystic  tumors  are  usually  pedunculated  and 
should  be  amputated  after  the  transfixion  and  ligation  of  the  pedicle. 
Enucleation  of  an  interstitial  fibrocystic  growth  is  usually  imprac- 
ticable. Anything  but  a  pedunculated  tumor  indicates  a  hysterec- 
tomy, and  the  former  may  also  require  the  removal  of  the  uterus 
on  account  of  the  vascularity  of  the  pedicle.  This  applies  particu- 
larly to  telangiectatic  growths.  If  the  tumor  is  necrotic,  care  must 
be  taken  not  to  leave  infected  tissue  within  the  pelvis.  A  pan- 
hysterectomy seems  the  most  logical  procedure  as  a  rule,  but 
the  author  has  successfully  twice  done  myomectomy  and  twice 
supravaginal  amputation  for  necrotic  and  infected  tumors  in  the 
puerperium. 

The  Indications  jor  a  Radical  Operation  in  Fibromyomata, — 
There  is  no  excuse  for  dogmatism,  prejudice,  or  self-interest  in 
deciding  this  important  question.  If  the  percentage  of  deaths 
from  fibroid  tumors  treated  conservatively  is  greater  than  the 
mortality  of  hysterectomy  or  myomectomy,  every  fibroid  tumor 
should  be  removed.  But  if  this  were  true,  the  commonest  cause 
of  death  in  a  woman  over  thirty-five  years  of  age  would  be  a  fibroid 
tumor.  A  careful  study  in  recent  years  of  large  numbers  of  speci- 
mens does  show  a  larger  proportion  of  serious  and  dangerous  com- 
plications than  were  formerly  believed  to  affect  these  tumors,  and 
there  is  a  growing  tendency  among  all  thoughtful  and  conservative 
surgeons  to  recommend  operation  more  frequently.^  This  tendency 
will  become  more  marked  as  the  mortality  of  the  operation  steadily 
decreases  with  improvement  in  aseptic  and  operative  technique, 
but  progress  is  not  advanced  by  immoderate  and  untruthful  state- 
ments in  regard  to  the  dangers  of  a  fibroid  tumor.  In  203  speci- 
mens removed  by  the  author  there  was  sarcomatous  degeneration 
in  3,  adenocarcinoma  in  i,  cystic  degeneration  in  3,  necrosis  in  6, 
acute  infection  with  suppuration  in  i,  associated  bilateral  der- 
moids in  I.  There  was  inflammatory'  disease  of  the  appendages, 
adhesions  and  hydrosalpinx  in  more  than  40  per  cent.,  but  condi- 
tions actually  dangerous  to  life  or  inevitably  fatal  existed  in  only 
7  or  8  per  cent,  of  the  cases  operated  on.  This  percentage  is 
naturally  much  reduced  if  computed  from  cases  treated  conserva- 
tively as  well  as  by  operation.  A  conscientious  surgeon,  who 
carefully  considers  his  patient's  interests  alone,  will  probably  not 
operate  in  much  more  than  40  per  cent,  of  his  cases.  Malignant 
degeneration,  telangiectasis,  cystic  degeneration,  and  necrosis  are 

*  In  1228  fibroids  there  were  degenerations  or  i)clvic  complications  in  562,  but 
many  of  them  were  not  dangerous.  In  a  series  of  1068  cases  there  were  62  with 
malignant  disease,  but  42  of  these  were  probably  accidental  associations.  (J.  C. 
Webster,  "Am.  Med.,"  March  11,  1905.) 
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positive  indications,  but,  as  Olshausen  points  out,  all  these  danger- 
ous degenerations  together  do  not  affect  more  than  5  per  cent,  of 
all  cases.  A  bleeding  that  is  reducing  the  woman  to  invaUdism 
or  endangers  her  life,  and  that  is  not  controlled  by  palUative  treat- 
ment, indicates  an  operation.  Impaction  of  the  tumor  in  the  pelvis 
with  pressure  symptoms  in  the  bowels  and  urinary  tract,  may  de- 
mand operation.  Associated  suppuration  of  the  appendages  and 
cystic  tumors  of  the  ovaries  or  broad  ligaments  may  require  surgical 
intervention.  A  steady  growth  which  promises  the  attainment  of 
great  size  by  the  tumor  indicates  an  operation  before  the  bulk  of 
the  growth  becomes  excessive. 

The  patient's  circumstances,  age,  and  social  state  must  be 
considered.  If  invalidism  in  her  means  pauperism,  an  operation 
may  be  justifiable  that  would  not  be  so  in  a  woman  of  means,  able 
to  rest  and  spare  herself  as  much  as  possible.  If  the  patient  is 
a  single  woman  with  no  one  dependent  upon  her,  she  is  justified 
in  taking  a  risk  that  the  mother  of  a  family,  a  wage-earner  who 
supports  her  relatives,  or  the  nurse  of  an  invaUd  parent  should 
avoid.  If  the  menopause  may  be  expected  shortly,  a  point 
might  be  strained  to  tide  a  woman  over  the  few  remaining 
months  or  years  until  the  bleeding  ceases  and  the  tumor  shrinks, 
although  it  must  be  remembered  that  in  exceptional  cases  con- 
tinued growth  or  degeneration  of  the  tumor  compels  a  resort  to 
operation  after  the  menopause.  If,  on  the  other  hand,  the  woman 
is  comparatively  young  and  must  look  forward  to  years  of  inva- 
lidism and  suffering,  she  may  prefer  the  operative  treatment,  and 
her  physician  is  justified  in  advising  it. 

Evidence  of  organic  disease  in  the  heart  or  kidneys  of  a  patient 
would  naturally  deter  the  surgeon  from  undertaking  a  capital  oper- 
ation, and  the  extreme  anemia  which  is  too  often  encountered  is  an 
unfavorable  factor.  A  hemoglobin  percentage  below  30  is  usu- 
ally considered  a  contraindication  to  anesthetization  and  a  capital 
operation  in  surgery,  but  the  gynecic  surgeon  must  occasionally 
operate  on  a  patient  with  but  10  per  cent,  of  hemoglobin.  In  one 
of  the  worst  cases  in  the  last  category  to  recover  the  author  ever 
saw,  the  patient  was  as  energetically  supported  and  stimulated  as 
possible  in  the  two  weeks  which  commonly  intervened  between  the 
hemorrhages;  the  operation  was  undertaken  a  day  or  two  before 
the  expected  flow  and  a  submammary  injection  of  a  quart  of 
normal  salt  solution  was  given  just  before  anesthetization.  Her 
convalescence  could  not  have  been  more  satisfactory.  It  is  some- 
times necessar)'  to  undertake  an  operation  in  spite  of  kidney  or 
heart  disease.  The  longer  it  is  postponed,  the  worse  the  patient 
grows.  After  as  energetic  preparatory  treatment  as  possible — 
elimination  for  the  kidneys,  stimulant  for  the  heart — the  operation 
must  be  performed,  often  with  gratifying  success,  but  obviously 
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with  a  higher  mortality  than  is  the  rule.  The  proportion  of 
operable  cases  will  naturally  increase  as  the  mortaUty  of  opera- 
tions for  fibromyomata  decreases.  At  present  it  is  a  fair  state- 
ment to  make  to  the  patient  and  her  family  that  the  mortality  of 
the  operation  is  about  8  per  cent.  It  is  less  than  that  in  favor- 
able cases.  But  allowing  for  cardiac  weakness  which  can  not  be 
foretold,  and  other  unforeseen  complications  and  accidents,  it  is 
better  to  avoid  the  reproach  of  having  induced  a  patient  to  con- 
sent to  operation  by  making  it  appear  less  dangerous  than  is 
actually  the  case,  and  to  represent  the  danger  as  somewhat 
greater,  rather  than  as  somewhat  less,  than  the  truth. 


Fig.  J7'--S; 


Sarcoma  of  the  uterus  may  alTcct  the  corporeal  and  cervical 

endometrium  or  the  uterine  wall.  The  last-named  variety  is  con- 
sidered here.  The  tumor  is  derived  from  the  intercellular  con- 
nective tissue,  the  ad\'entttia  of  the  blood-vessels,  or  possibly  from 
the  unstriped  muscle  fibers.  Spindle-cell  are  four  times  more  fre- 
quent than  round-celt  sarcomata.  The  overwhelming  majority  of 
cases  owe  their  origin  to  a  sarcomatous  degeneration  of  a  fibromy- 
oma.  The  statistics  of  A.  Martin  and  von  Franqufe'  indicate  that 
3  per  cent,  of  myomata  undergo  sarcomatous  degeneration.  This 
estimate  is  generally  regarded,  however,  as  too  high.  Sarcoma  of 
the  uterus  is  a  rare  growth.  Its  projxirtion  to  carcinoma  is  i  to  40 
or  50.  A  myosarcoma  does  not  necessarily  grow  very  rapidly;  it  is 
'  See  Gcssncr.  Veil's  "Handbuch  dcr  Gyn.,"  vol.  3'. 
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inclosed  at  first  in  a  capsule  and  only  invades  surrounding  tissue  or 
gives  rise  to  metastases  late  in  its  history;  it  has  often  been  spoken 
of,  therefore,  as  a  comparatively  benign  tumor,  which  is  not  correct. 
The  duration  of  life  is  about  that  of  cancer  of  the  uterus,  and 
metastases  occur  in  three-quarters  of  the  cases.  A  primary  sar- 
coma of  the  uterine  wall  is  usually  rapid  in  growth  and  has  an 
early  fatal  termination.  It  is  prone  to  lymphangiectasis,  cystic 
degeneration,  and  necrosis.  Fatty,  hyaline,  and  myxomatous 
degenerations  are  also  noted.  The  association  of  sarcoma  and 
cancer  in  the  uterus  appears  not  to  be  so  rare  as  is  generally 
supposed.* 

The  manner  of  growth  is  by  invasion  of  the  surrounding  myo- 
metrium, extension  into  the  pelvic  connective  tissue,  perforation 
of  the  perimetrium  and  subsequent  involvement  by  contiguity  of 
the  intra-abdominal  structures.  There  is  frequently  a  submucous 
growth,  necrosis  of  the  tumor,  and  discharge  of  large  fragments 
through  the  os. 

A  curious  and  ver)'  interesting  variety  of  uterine  sarcomata 
are  the  so-called  recurrent  fibroids,  A  fibroid  polyp  may  be  re- 
moved repeatedly  from  the  uterus  and  only  after  the  sixth  or 
seventh  recurrence  present  the  microscopical  evidences  of  sar- 
coma. A  positive  diagnosis  of  sarcoma  of  the  uterine  wall  can 
only  be  made  by  the  microscopical  examination  of  the  tumor  after 
its  removal  or  of  pieces  discharged  by  the  os.  The  following 
clinical  evidence  should  always  excite  a  suspicion  of  sarcoma,  may 
justify  the  diagnosis  and  may  indicate  hysterectomy  (Gessner): 

1.  If  a  tumor  regarded  as  a  myoma  fails  to  shrink  after  the 
menopause  and  continues  to  grow. 

2.  If  such  a  tumor  causes  a  return  of  hemorrhages  after  the 
menopause. 

3.  If  cachexia,  preceded  by  general  malaise,  appears,  associ- 
ated with  a  uterine  tumor. 

4.  If  a  uterine  tumor  causes  symptoms  of  ill  health  that  can 
not  be  accounted  for  by  the  size  or  position  of  the  tumor. 

5.  If  ascites  develops  with  a  uterine  growth. 

6.  If  a  uterine  tumor  grows  very  rapidly  and  changes  markedly 
in  consistency  to  a  soft  and  friable  growth. 

7.  If  a  fibroid  polyp  recurs  after  its  removal. 

The  treatment  of  sarcoma  of  the  uterus  is  complete  hysterec- 
tomy by  the  vaginal  or  abdominal  route  or  both. 

The  success  of  radical  treatment  has  not  been  ver)^  encoura- 
ging. Recurrences,  metastases,  and  implantation  metastases  have 
occurred  in  a  large  proportion  of  the  small  number  of  recorded 
cases. 


it 


*  Nebesky,  "Glcichzcitigcs  Vorkommcn  v.  Sarcom  u.  Carcinom  im  uterus," 
Arch.  f.  Gyn.,"  Bd.  Ixxiii,  H.  3. 


PART  VII. 

DISEASES  OF  THE  ENDOMETRIUM;   DISORDERS  OF 

MENSTRUATION;    STERILITY* 

Endometritis. — ^The  anatomy  of  the  corporeal  endometrium 
and  its  diflferentiation  from  the  cervical  endometrium  have  been 
considered.  A  characteristic  important  to  remember  before 
studying  its  inflammation  is  its  freedom  in  a  state  of  health  from 
microbic  infection.  The  genital  canal  is  divided  into  normally 
infected  and  normally  sterile  regions.  The  boundar)^  line  be- 
tween the  two  is  the  external  os.  The  mucous  membrane  above 
that  point  contains  no  bacteria.  The  vaginal  mucous  membrane, 
on  the  contrar)^,  is  the  habitat  of  Dodcrlein's  bacillus,  often  of  a 
yeast-fungus,  and  occasionally  of  pathogenic  germs,  usually  in 
a  state  of  diminished  virulence.  All  inflammations  of  the  endo- 
metrium may  be  broadly  divided  into  the  infectious  and  the  non- 
infectious. The  former  depend  upon  microbic  invasion  of  the 
endometrium.     They  are: 

Septic  endometritis,  dependent  upon  pyogenic  cocci  and  the 
anaerobic  saprophytes.  This  disease  is  rare  except  after  abortion 
and  labor.  It  may  follow  operations  upon  the  cervix  and  the 
uterus  or  the  insertion  of  instruments  into  the  uterine  cavity. 
The  result  is  a  necrosis  of  the  superficial  endometrium  and  a 
granulation-cell  barrier  in  the  deeper  layers  of  the  mucosa, 
upon  which  the  woman  depends  for  her  safety.  Except  in 
a  puerpera  this  safeguard  is  almost  always  sufficient.  The 
necrotic,  endometrium  is  exfoliated,  the  micro-organisms  perish 
in  a  struggle  for  existence  with  the  body-cells  and  the  patient  is 
cured.  But,  as  often  happens  in  the  pucrperium,  the  cocci  may 
penetrate  the  lymph-channels,  blood-spaces  and  myometrium; 
localized  suppuration  in  the'  uterine  wall,  peritonitis  and  general 
infection  may  follow,  with  the  likelihood  of  a  fatal  result.  The 
sapremic  endometritis  dependent  upon  microbic  decomposition  of 
putrescible  material  in  ulero — sloughing  fibroids,  for  example- 
is  not  usually  followed  by  microbic  invasion  of  the  tissues,  but  a 
septic  intoxication,  possibly  fatal,  may  be  observed. 

Qonorrheal  endometritis  is  an  inflammation  of  the  mucous 
membrane  in  which  gonococci  are  found  in  and  under  the  epi- 
thelium, and  penetrating  the  myometrium  perhaps  to  the  peri- 
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metrium.  The  mucosa  b  much  thickened.  The  surface  epithe- 
lium is  exfoliated  or  shows  a  transitional  stage  to  the  many-layered 
squamous  type.  The  glands  are  unaltered  except  that  they  are 
distended  with  secretion,  and  the  cells  may  be  increased  in 
number.  There  is  edema  and  a  round-cell  infiltration  of  the 
interglandular  tissue  with  a  few  pus-cells.  There  is  also  a  cellu- 
lar infiltration  of  the  myometrium,  which  may  lead  to  abscess 
formation  in  the  uterine  wall. 

Tuberculous  endometritis  is  not  primar>',  but  secondary  to 
tuberculosis  of  the  tubes  or  cervix.  Roussel's  case,  however  (Fig. 
373),  is  declared  to  be  one  of  primary  tuberculosb  of  the  endome- 


trium, and  B6Ie  reports  another  case.'  Even  the  secondary  form 
is  comparatively  rare.  Martin  found  24  cases  in  1600  examina- 
tions of  the  uterine  mucosa.'  Three  tjpes  arc  usually  differen- 
tiated—miliarj',  inierstitial,  and  ulcerative.  Tubercle  bacilli  are 
the  infecting  agents,  but  their  presence  is  dillicuh  or  impossible  to 
demonstrate.  The  interior  of  the  uterus  may  be  covered  with  a 
caseous  material.  The  underlying  layer  of  surface  cells  is  un- 
broken. Beneath  them  are  masses  of  epithelioid  cells,  occasion- 
ally giant-cells   or   round-cell   infiltration,   and   possibly   typical 
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tubercles.  There  may  be  a  caseous  mass  in  the  myometrium 
separated  by  healthy  muscle  from  the  endometrium,  as  in  Gott- 
schalk's  case.^  The  symptoms  are  leukorrhea  and  metrorrhagia 
with  the  associated  inflammation  of  the  tubes  or  of  the  cervix. 
The  curet  may  remove  caseous  material  and  endometrium  in 
which  a  microscopical  examination  may  demonstrate  the  nature 
of  the  disease.  The  tubercuUn  test  is  always  of  some  value  in 
suspected  tuberculosis  of  the  internal  organs. 

Syphilitic  endometritis  is  probably  the  same  as  the  syphiUtic 
endometritis  gravidarum,  though  no  study  has  been  made  of  the 
condition  except  in  pregnant  women. 

Diphtheritic  endometritis  has  only  been  demonstrated  bacte- 
riologically  in  the  puerperium. 

Acute  infectious  endometritis  may  be  associated  with  the  in- 
fectious fevers,  as  cholera,  typhus,  the  exanthemata,  typhoid  fever, 
dysentery,  and  influenza,  in  which  there  is  an  intense  hyperemia, 
destruction  of  the  surface  epithelium,  blood  extravasations,  gland- 
ular hypertrophy,  and  round-cell  infiltration  of  the  interglandular 
connective  tissue. 

The  symptoms  of  infectious  endometritis  differ  in  the  various 
forms  noted  above.  Associated  with  the  infectious  fevers  a 
metrorrhagia  justifies  the  diagnosis.  The  same  symptom  is  the 
first  manifestations  of  syphilitic  and  possibly  of  tuberculous  endo- 
metritis, though  a  leukorrhea  is  more  frequent  in  the  latter  than 
hemorrhages.  Septic  endometritis  manifests  itself  by  a  sero- 
sanguinolent  and  later  a  purulent  discharge.  If  the  myome- 
trium is  involved,  there  is  pain,  but  not  otherwise.  Some  eleva- 
tion of  temperature  is  always  noted,  evanescent  if  the  attack  is 
mild,  but  persistent  and  alarming  if  the  myometrium  is  involved, 
if  the  lymph-channels  or  blood-spaces  are  infected  and  if  the 
inflammation  spreads  to  the  peritoneum. 

Gonorrheal  endometritis  is  recognized  by  a  greenish-yellow 
purulent  discharge  from  the  os,  thin  in  consistency,  but  mingled 
with  masses  of  thick,  ropy  mucopus  from  the  cervix.  In  a  fresh 
infection  it  is  easy  to  detect  gonococci  under  the  microscope  in  the 
discharge  gathered  from  the  cervix  on  a  pledget  of  cotton,  and 
there  are  the  s}Tnptoms  of  specific  infection  of  the  urethra, 
Skene's  glands,  the  vulvovaginal  glands  and  the  vagina.  There 
may  be  also  granular  vaginitis,  erosion  of  the  cervix  and 
vulvitis.  In  chronic  cases  the  positive  diagnosis  is  difficult  or 
impossible.  Gonococci  may  be  undiscoverable.  It  has  been 
suggested  that  glycerole  of  tannin  tampons  be  placed  against  the 
cervix  and  left  in  position  for  six  hours,  the  discharge  collecting 
on  them  being  examined  for  gonococci,  but  even  this  plan  may 
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not  succeed.  It  is  justifiable  to  make  a  presumptive  diagnosis  of 
gonorrheal  endometritis  if  there  is  always  a  rope  of  thick 
mucopus  hanging  out  of  the  cer\^ix,  a  persistent  mucopurulent 
leukorrhea  resisting  treatment,  an  exacerbation  of  the  discharge 
following  alcoholic  or  sexual  excess,  fatigue  or  cold,  and  a  men- 
orrhagia  in  the  form  of  prolonged  rather  than  profuse  menstrua- 
tion with  decreased  intermenstrual  intervals.  A  tubo-ovarian 
inflammation,  if  it  exists,  strengthens  the  suspicion  of  specific 
infection. 

The  treatment  0}  infectious  endometritis  differs  with  the  variety. 
Tuberculosis  indicates  hysterectomy  if  there  is  no  tuberculous 
lesion  in  other  important  organs  and  if  the  disease  can  be  elimi- 
nated by  the  removal  of  the  uterus  and  its  appendages.  Syph- 
ilitic endometritis  is  treated  by  mercury  and  iodid  of  potassium 
and  a  curettage  if  the  menorrhagia  persists  after  the  patient  is 
brought  under  the  influence  of  the  antisyphilitic  remedies.  Septic 
endometritis,  if  mild  and  evanescent,  demands  no  local  treatment, 
except  the  ice-coil  or  an  ice-bag  on  the  hypogastrium  and  rest 
in  bed.  Graver  cases  call  for  irrigation  of  the  uterine  cavity  by 
sterile  water  douches  through  a  two-way  catheter  and  a  gentle 
curettage  of  the  uterus  with  a  dull  curet  and  the  curetment 
forceps  to  remove  the  necrotic  endometrium  without  penetrating 
the  new-formed  granulation  layer  under  the  infected  mucosa. 

The  treatment  of  gonorrheal  endometritis  demands  the  exer- 
cise of  good  judgment  and  the  careful  study  of  the  individual 
case.  The  object  should  be  to  prevent,  if  possible,  the  extension 
of  infection  from  the  vagina  to  the  cervix  and  endometrium  by 
the  energetic  and  early  treatment  of  specific  vulvitis  and  vaginitis 
(page  147).  The  premature  resort  to  intra-uterine  treatment  may 
carry  gonococci  into  the  uterus.  If  intra-uterine  infection  occurs, 
as  it  probably  will  in  spite  of  every  effort  to  prevent  it,  the 
attempt  should  be  made  to  destroy  the  gonococci  lodged  in  the 
endometrium  before  they  invade  the  tubal  canals  whence  they  can 
only  be  removed  perhaps  by  salpingectomy. 

After  a  thorough  vaginal  disinfection,  by  tincture  of  green 
soap,  hot  water,  and  pledgets  of  cotton,  followed  by  a  perman- 
ganate of  potassium  douche  (f5j  saturated  solution  to  Oij),  the 
cervical  canal  is  wiped  out  by  a  pledget  of  dry  cotton  on  an 
applicator  to  remove  the  tenacious  plug  of  infected  mucus. 
This  is  followed  by  the  application  to  the  cervical  endometrium 
of  a  50  per  cent,  solution  of  argyrol  on  a  pledget  of  cotton, 
which  is  allowed  to  remain  in  the  cer\ax  for  five  minutes. 
Then  Fritsch's  intra-uterine  catheter,  previously  boiled,  is  passed 
into  the  uterine  cavity,  which  is  irrigated  by  the  perman- 
ganate   of   potassium    solution.      Following    the    irrigation    an 
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application  of  the  argyrol  solution  is  made  to  the  corporeal 
endometrium.  This  treatment  is  repeated  daily  until  the  uterine 
discharge  becomes  normal,  A  week  or  more  may  be  required, 
In  spite  of  apparent  success,  the  slow  development  of  a  pyo- 
salpinx  may  be  obser\ed  later.  Curettage  is  contraindicated  in 
acute  gonorrheal  endometritis.  If  the  gonorrheal  endometritis 
has  become  chronic,  in  which  stage  the  physician  most  often  sees 
it,  there  is  no  treatment  which  promises  such  speedy  and  sure 
relief  as  a  dilatation  of  the  cervix,  a  thorough  curettage,  and  the 
application  to  the  curetted  surface  of  pure  carbolic  acid  intro- 
duced by  an  applicator  on  a  pledget  of  cotton.  This  treatment 
is  contraindicated  if  there  is  coincident  tubo-ovarian  inflammation. 


Fig.  375.— Chronic  hyperplastic  glanduli 


unless  it  is  followed,  as  it  should  be,  by  an  immediate  abdominal 
section  to  deal  with  the  pelvic  inflammatory  condition,  or  is  per- 
formed in  a  wcll-cquipped  clinic  with  the  understanding  that  an 
abdominal  section  may  be  required  at  any  time  during  the  conva- 
lescence from  the  curettage.  If  for  any  reason  the  latter  opera- 
tion is  inadvisable  or  is  refused,  local  treatment  of  the  endometrium 
may  be  attempted,  but  it  is  uncertain,  tedious,  often  painful,  and 
not  without  risk.  Applications  of  arg>Tol,  of  nitrate  of  silver  solu- 
tion, of  iodin,  carbohc  acid,  carbolic  acid  and  glycerin,  and  of 
weak  solutions  of  chlorid  of  zinc;  the  insertion  of  medicated 
bougies  containing  argentum  Cred^,  protargol,  ai^yrol,  and  other 
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astringents  and  antiseptics;  intra -uterine  irrigations  of  formalin, 
I  :  6000,  of  permanganate  of  potassium,  and  of  sublimate  solu- 
tions are  the  best  remedies.  Any  intra-uterine  treatment  should 
be  preceded  by  an  irrigation  of  Oij  of  boracic  acid  solution,  gr.  x  to 
fSj,  to  wash  away  the  mucous  discharge  bathing  the  endometrium 
to  allow  the  remedies  employed  to  reach  the  diseased  surfaces. 

It  may  be  easy  to  cure  the  gonorrhea  of  the  corporeal  en- 
dometrium; it  is  almost  impossible  to  reach  gonococci  lurking  in 
the  deep  cervical  glands.  The  woman  may  never  be  rid  of  a 
mucopurulent  Icukorrhea,  more  or  less  infectious,  until  a  high 
amputation  of  the  cervix  is  performed. 


I,  grrally 

Chronic  hyperplastic  endometritU  docs  not  depend  upon  micro- 
bic  infection,  though  the  ultimate  stage  of  an  infectious  endome- 
tritis may  be  chronic  congestion  and  hyperplasia,  so  that  infection 
may  possibly  be  the  starting-point  of  the  chronic  disease.  Much 
more  frequently  the  cause  is  found  in  a  condition  determining  an 
oversupply  of  blood  lo  the  uterus.  These  conditions  are  so 
i  that  hyperplastic  endometritis  is  by  far  the  commonest 
:  of  women.'     Displacement  of  the  uterus;   subinvolution; 

'  This  slalemcnt  is  true  because  almost  all  Ihc  diseases  of  the  pelvic  organ* 
are  acentnpanierl  hv  etidomelritis;  hul  it  is  somewh.il  misleading.  Endometritis 
as  the  predominant  or  sole  disease  of  the  pelvic  organs  is  rare.  In  the  author's 
card  catalogue  of  6000  Rvnecologicil  cases  lacerations  of  the  birth  canal  number 
over  1400  and  retroflexion  of  the  uterus  over  600,  these  two  most  frequent  con- 
sequcaccsoC  the  child-bearing  process  being  also  the  cummoncsl  diseases  of  women. 
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injuries  and  diseases  of  the  cervix;  persistence  of  decidual  cells 
(deciduoma)  in  the  endometrium;  tight  lacing;  violation  of  the 
laws  of  sexual  hygiene;  obstruction  to  the  pelvic  circulation 
by  pelvic  and  abdominal  tumors,  especially  those  projecting  from 
the  uterine  wall  into  the  uterine  cavity;  by  heart  and  liver 
disease,  and  by  constipation;  overexertion  in  the  erect  pos- 
ture; stenosis  of  the  cervix,  dysmenorrhea,  and  a  consequent 
irritation  of  the  endometrium,  and  nervous  excitation  are  some 
of  the  conditions  that  cause  a  chronic  uterine  congestion  and  a 
hyperplasia  of  the  endometrium.  The  hyperplasia  may  affect 
the  glandular  or  interstitial  structures,  or  both.     In  hypertrophic 


glandular  endometritis  the  glands  are  increased  in  number,  ac- 
quire a  corkscrew  form,  and  display  a  dilatation  of  the  gland- 
spaces,  with  excrescences  of  epithelium  in  their  lumen.  There  is 
also  a  proliferation  of  cpitheUum  upon  the  surface  of  the  endome- 
trium, but  nowhere  a  duplication  of  the  single  epithelial  layer  in 
the  glands  or  on  the  surface,  except  in  elderly  women.  In  the  in- 
terstitial form  there  is  at  first  a  round-cell  infiltration  of  the  inter- 
glandular  connective  tissue.  The  glands  are  widely  separated  and 
compressed;  there  may  be  exfoliation  of  the  surface  epithelium; 
in  the  later  or  chronic  stage  the  round  cells  are  converted  into 
spindle  cells;  scar  tissue  is  formed;  the  glands  arc  so  compressed 
that  they  atrophy  and  disappear;  the  uterine  mucous  membrane 
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is  reduced  to  a  single  layer  of  epithelial  cells  on  the  surface  of 
the  uterine  cavity  (atrophic  endometritis).  There  is  frequently  a 
mixed  form  of  interstitial  and  glandular  endometritis,  and  varying 
gradations  may  be  observed  between  the  purely  glandular  and  the 
interstitial  hypertrophy. 

A  curious  anomaly  rarely  observed  on  the  surface  of  cervical 
polyps  and  even  over  the  whole  corporeal  endometrium  is  the 
conversion  of  the  columnar  epithelium  into  many-layered  squa- 
mous epithelium  (psoriasis  uteri). 

Another  rarity  in  the  histology  of  endometritis  is  the  per- 
sistence of  islands  of  decidual  cells  after  abortion,  surrounded  by 
layers  of  granulation-cell  infiltration  (deciduoma). 

The  symptoms  of  chronic  endometritis  are  menorrhagia,  met- 
rorrhagia, and  leukorrhea.  Ordinarily  there  is  a  profuse,  pro- 
longed menstruation  with  shortened  intermenstrual  interval.  In 
exceptional  cases  there  is  a  continuous  bloody  discharge,  worse 
at  intervals  corresponding  to  the  menstrual  periods,  or  in  conse- 
quence of  physical  effort  or  nervous  excitement,  which  so  reduces 
the  patient  that  she  becomes  as  anemic  as  the  subject  of  a  fibroid 
tumor  or  cancer  of  the  cervix.*  Leukorrhea  is  commonly  ob- 
served in  the  intermenstrual  periods,  the  discharge  coming  mainly 
from  the  cervical  glands  in  the  shape  of  thick,  ropy  mucus, 
though  the  corporeal  endometrium  may  contribute  a  thin  sero- 
sanguinolent  discharge.  There  is  often  noted  an  exacerbation  or 
the  appearance  of  a  leukorrhea  midway  between  the  menstrual 
periods.  This  discharge  may  be  tinged  with  blood  or  may  be 
entirely  hemorrhagic.  Usually  there  is  no  pain  with  endome- 
tritis, but  rarely  the  appearance  of  the  intermenstrual  discharge 
is  regularly  associated  with  severe  pain.  The  intermenstrual 
pain  to  which  Priestly  first  called  attention,  or  the  '^Mittelschmerz" 
of  the  Germans,  is  difficult  to  explain.  It  has  been  attributed  to 
the  first  onset  of  the  premenstrual  congestion  which  is  supposed 
to  begin  at  this  time  and  to  the  ner\'ous  excitation  which  accom- 
panies it.  As  there  is  never  an  endometritis  without  some  degree 
of  metritis,  a  bimanual  examination  reveals  the  increased  size 
and  weight  of  the  uterus  and  changes  in  its  consistency.  It  is 
softer  than  normal  if  the  congestion  is  of  comparatively  recent 
origin,  hard  perhaps  as  stone  in  the  ultimate  stages  of  the  dis- 
ease. The  physical  examination  should  always  take  into  account 
the  possible  causes  of  uterine  congestion,  which  may  be  detected 
in  a  vaginal  or  abdominal  examination. 

The   treatment  of   chronic  endometritis  is  a  dilatation  of  the 

*  The  author  has  seen  six  girls  under  fourteen  years  of  age  whose  menstruation 
began  and  continued  as  a  profuse  metrorrhagia  for  months  until  curettage  relieved 
them.     In  five  there  was  glandular,  in  one  interstitial,  endometritis. 
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cervical  canal,  a  thorough  curettage,  and  at  the  same  time  the 
removal  of  the  cause  of  uterine  congestion.  Neglect  of  the 
last-named  precaution  makes  the  success  of  treatment  doubtful 
or  impossible.  Hence  a  curettagie  must  often  be  combined  with 
repairs  of  the  injuries  of  childbirth,  correction  of  uterine  dis- 
placements, the  surgical  treatment  of  pelvic  inflammatory^  disease, 
and  the  removal  of  tumors  from  the  uterus,  the  uterine  cavity, 
the  cervix,  and  the  pelvis  or  abdomen.  Constipation  must  be  com- 
bated, a  weak  circulation  may  demand  systematic  rest  or  digitalis. 
Gymnastic  exercises  or  open-air  sports  may  be  indicated  to  give 
tone  to  the  whole  muscular  system  as  well  as  to  that  of  the  circula- 
tory apparatus.  Efforts  to  prevent  conception  and  other  violations 
of  the  laws  of  sexual  hygiene  should  be  forbidden.  It  may  be 
necessary  to  take  an  ambitious  school-girl  from  her  studies  or  to 
remove  a  cause  of  mental  activity  or  nervous  strain. 

Medicinal  treatment  may  be  required  in  addition  to  the  curet- 
tage or  in  place  of  it.  A  combination  of  hydrastinin,  ergotin,  and 
stypticin  is  the  most  efficient  astringent  remedy.  Suprarenal  ex- 
tract (3-grain  tablets)  comes  next  in  efficiency.^  Gelatin  hypoder- 
matically,  15  c.c.  of  a  10  per  cent,  solution  in  sterile  normal  salt 
solution,  or  by  the  mouth  is  worth  a  trial,  but  the  danger  of  tetanus 
from  these  injections  must  be  remembered.  Local  applications 
to  check  uterine  hemorrhages  are  ver>'  properly  in  disfavor  and 
are  falling  into  disuse.  The  uncertainty  of  results  and  the  dangers 
of  their  use  make  it  almost  unwarrantable  to  recommend  them. 
Intra-uterinc  applications  of  astringents  and  styptics  may  be  occa- 
sionally employed  by  the  expert  specialist  with  all  the  care  and 
caution  that  their  use  demands,  but  they  are  not  to  be  resorted 
to  routinely  by  the  general  practitioner.  Hot-water  vaginal 
douches  (a  gallon  at  11 5^-1 20°  F.)  and  glycerin  tampons  reduce  a 
temporary  congestion,  but  they  can  not  be  expected  to  relieve 
permanently  a  chronic  hyperplastic  endometritis. 

The  endometrium  removed  by  the  curet  should  always  be 
carefully  observed  both  macroscopically  and  microscopically.  To 
the  naked  eye  it  is  soft,  thick,  dark  red  in  color,  and  infiltrated 
with  blood.  Whitish  villosities  are  numerously  scattered  through 
it  looking  like  grains  of  sago  or  tapioca.  This  is  the  common 
** fungous  endometritis"  or  the  hypertrophic  glandular  form.  In 
the  interstitial  variety  the  curet  may  remove  a  ver}'  small 
quantity  of  thin  ribbon-like  strips  of  membrane.  Under  the 
microscope  are  seen  the  characteristic  appearances  of  the  two 
forms  of  endometritis  already  described. 

*  It  is  said  to  be  a  common  practice  among  prostitutes  to  take  indigo  in  order 
to  prevent  the  appearance  of  menstruation  when  it  might  interfere  ^^'ith  their  trade. 
The  action  of  this  substance  as  a  uterine  hemostatic  deser\'es  more  attention  than  it 
has  received. 
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Worth's^  observations  of  five  uteri  extirpated  at  various 
periods  after  the  removal  of  the  mucosa  by  a  curet  indicate  that 
the  endometrium  is  restored  from  the  depths  of  the  utricular 
glands  within  five  days  after  a  curettage.  An  obliteration  of  the 
uterine  cavity  wholly  or  in  part  has  been  noted  four  times  after 
curettage  in  the  puerperium  (Doderlein).  Such  a  result  might  be 
possible  after  too  vigorous  a  use  of  the  curet  in  the  non-puerperal 
uterus. 

Neoplasms  of  the  Endometrium. — Adenocarcinoma  of  the 
endometrium  may  have  its  origin  in  the  surface  epithelium,  the 
glandular  epitheUum,  or  in  a  fibro-adenomatous  polyp.  The 
growth  is  at  first  isolated,  usually  extending  into  the  cavity  of  the 
uterus,  sending  out  numerous  fine  finger-like  processes,  and  pos- 
sessing, therefore,  a  papillomatous  character,  or  later  forming  a 
large,  dome-shaped  mass,  soft  in  consistency  and  prone  to  ne- 
crosis. A  growth  beginning  within  the  gland  may  extend  into 
the  myometrium,  even  to  the  perimetrium,  under  which  may  be 
seen  yellowish-white  soft  lumps. 

On  the  surface  of  the  endometrium  there  is  a  multiplication  of 
the  epithelial  layer,  and  numerous  fine  fingcr-likc  excrescences, 
consisting  at  first  mainly  of  epithelium,  later  provided  with  a 
stroma.  These  processes  send  out  branches  and  everywhere  is 
seen  an  exaggerated  hyperplasia  of  the  epithelium.  The  nuclei  of 
the  cells  are  gradually  increased  in  size,  become  irregular  in  out- 
line, staining  intensely.  The  glands  are  enlarged;  numerous 
offshoots  of  new  glands  are  seen,  irregular  in  arrangement  and 
lined  with  many  layers  of  epithelium  instead  of  the  normal  single 
layer.  The  basement  membrane  is  penetrated  and  the  glands 
communicate.  The  gland-spaces  are  dilated,  containing  des- 
quamated epithelial  cells,  pol)Tnorphonuclear  leukocytes,  and 
detritus. 

The  later  stage  of  this  form  of  cancer  is  ulcerative  and  necrotic, 
large  crater-like  pits  developing  in  the  myometrium,  perforating 
the  uterus,  involving  by  contiguity  the  intestines,  omentum,  and 
peritoneum,  by  extension  along  the  l}Tnphatic  ducts  the  iliac, 
lumbar,  and  even  the  inguinal  lymphatic  glands,  and  by  metas- 
tases or  extension  the  tubes  and  ovaries,  Uver,  spleen,  lungs,  and 
other  structures;  but  involvement  of  the  lymphatics  is  the  excep- 
tion, as  in  the  case  of  cervical  cancer,  and  for  the  same  reason; 
metastases  are  also  late  in  occurrence  and  exceptional. 

The  commonest  age  for  the  development  of  an  adenocarcinoma 
is  between  fifty  and  sixty,  but  it  may  be  found  in  women  at  and 
under  thirty,  or  in  extreme  old  age.^     Child-bearing  has  no  part 

>  "Arch.  f.  Gyn.,"  Bd.  xlix,  H.  3. 

'  One  of  the  author's  patients  was  83  years  of  age. 


Diseases  of  the  Endometrium 


in  the  predisposition  to  this  foim  of  cancer.    The  majority  of  the 
author's  cases  have  occurred  in  single  or  sterile  women-    One  is 


Fig.  378. — Adpnocarcinoma  of  uterus:   «,  Enonnously  hypertrophied  epithe- 
lium lining  glands;  m,  myometrium,  somewhat  infiltrated  by  cancer-cells;  I,  lumen 

ol  gland  (McConnell  and  J.  C.  Hirst). 


F'B-  379-— Adenocarcinoma  of  endometrium. 

Struck  with  the  frequent  association  of  myoma  and  adenocarcinoma 
of  the  corpus  uteri,  but  the  former  probably  has  no  part  in  the  pre- 
disposition to  the  latter,     A  large  proportion  of  elderly  women 
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have  uterine  myomata,  hence  they  are  frequently  found  associated 
with  a  disease  of  advanced  age.  The  myoma,  if  it  exists,  is  rarely 
invaded  by  the  carcinoma.  Inclosed  in  a  capsule,  poorly  nourished, 
and  possessing,  as  a  rule,  no  epithelial  structures,  it  offers  an 
unfavorable  field  for  the  invasion  of  a  cancer.  It  is  possible,  how- 
ever, as  already  pointed  out,  for  an  adenomyoma  lo  be  the  start- 
ing-point of  an  adenocarcinoma. 

There  may  be  a  malignant  adenoma  of  the  corporeal  en- 
domelrium  as  well  as  of  the  cervix  (Fig.  377).  Clinically  there 
is  no  distinction  lo  be  made  between  this  growth  and  adeno- 
carcinoma. 

Squamous  cell  cancer  of  the  endometrium  is  rare.  A  meta- 
plasia of  columnar  cells  into  squamous  celb  has  probably  first 


Fig.  380. — Adenocarcinoma  of  endometrium. 


occurred.  CuUen  mentions  three  authentic  cases  of  primary 
growth.  Emmanuel  collected  g  cases.'  Noble  reported  one,'  A 
combination  of  adenocarcinoma  and  squamous  cell  cancer  in  the 
uterus  has  been  observed  (Emmanuel,  Noble,  Batchelor). 

Hitschmann  finds  a  metaplasia  of  columnar  into  squamous 
cells  in  cancer  of  the  endometrium  a  common  occurrence.' 

Symptoms  and  Diagnosis. — The  first  s)-mplom  to  attract 
attention  is  a  serosanguinolcnt  discharge.  If  this  discharge 
appears  after  the  menopause,  wiih  a  healthy  condition  of  the 
cervix,  it  is  strongly  suggestive  of  adenocarcinoma  of  the  cor- 

'  "Zeitschr.  f.  Gch,  i 
'Tr-oIthcGvn.  Sec 
•"Arch.  f.  Gyn.,"  1 


..  Oj-n-."  H.  3.  Wi- 

lion  of  the  Coll.  of  Phys.  of  Phila.,  Oct.,  1903. 

Jd.  Ixii,  H.  3. 
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poreal  endometrium.  Practically  the  only  other  explanation  is 
a  benign  intra-uterine  polyp.'  The  bloody  discharge  is  at 
hrst  irregular  and  intermittent  and  is  not  foul.  Later  the 
bleeding  becomes  almost  or  quite  continuous,  with  exacerba- 
tions, and  is  foul  smelling.    Hemorrhage  is  rarely  so  severe 


Fig.  382. — Malignant  adenoma  of 


as  it  is  in  cancer  of  the  cervix.  The  uterus  is  always  dis- 
tinctly enlarged,  except  in  the  early  stages.  The  increase  in 
size  may   be   considerable.     Pain   is   by   no   means   a   constant 

'  The  author  has  re])orlcd  two  ca; 
menopause,  due  10  benign  raucous  pi 
Gazette,"  Oct.  15,  1901.) 
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s)Tnptom.  It  is  usually  absent  until  the  later  stages  of  the  growth. 
The  general  health  may  not  be  affected  for  many  months  and 
there  may  be  no  loss  of  weight.  In  some  cases,  on  the  contrary, 
there  is  an  early  appearance  of  cachexia,  a  marked  decrease  in 
weight  and  general  malaise.  The  positive  diagnosis  can  only  be 
made  by  a  microscopical  examination  of  the  scrapings  removed 
by  a  curet.  It  should  be  a  rule  of  practice  to  have  uterine  scrap- 
ings examined  after  every  curettage  whether  cancer  is  suspected 
or  not.  If  there  is  reason  to  apprehend  a  malignant  growth  of 
the  endometrium,  it  is  possible  to  remove  sufficient  material  for 
diagnostic  purposes  in  an  office  visit  by  the  smallest  size  Sims 
curet;  but  the  preferable  plan  by  far  is  to  carry  out  a  formal 
curettage  under  anesthesia,  removing  all  the  endometrium  and 
subjecting  it  to  microscopical  examination.  A  rapid  diagnosis 
by  the  freezing  process  is  practicable,  so  that  on  receiving  an  un- 
favorable re{X)rt  the  surgeon  may  at  once  proceed  to  a  radical 
operation;  but  the  better  plan  is  to  give  the  pathologist  time  for 
a  careful  study  of  the  specimens,  embedded  in  ccUoidin.  Three 
or  four  days  to  a  week  should  be  allowed  between  the  explora- 
tory- curettage  and  the  radical  operation,  if  the  latter  is  indicated. 
It  is  often  possible  to  be  morally  sure  of  the  malignancy  of  a 
specimen  removed  by  the  curet  on  its  macroscopical  appearance. 
A  thick,  whitish,  fleshy  mass,  quite  different  in  appearance  and 
feel  from  the  thickest  hypertrophied  endometrium,  from  pieces  of 
placenta  or  decidua  retained  in  utero  or  from  mucous  polyps 
often  enables  a  surgeon  to  anticipate  the  pathologist's  report; 
but  one  is  never  justified  in  resorting  to  a  radical  operation 
without  a  positive  diagnosis  of  malignancy  from  the  microscopist. 
If  there  is  a  doubtful  or  uncertain  report,  there  should  be  a  sec- 
ond curettage  six  weeks  after  the  first  and  another  microscopical 
examination  of  the  scrapings. 

Treatment. — There  is  but  one  treatment  of  adenocarcinoma 
of  the  endometrium — panhysterectomy.  If  the  disease  is  detected 
in  its  very  incipiency,  a  thorough  curettage  has  been  known  to 
effect  a  permanent  cure*;  but  the  disease  when  it  first  comes 
under  medical  observation  is  almost  alwavs  so  far  advanced  that 
radical  treatment  alone  should  be  considered. 

If  the  vagina  is  capacious,  a  combined  hysterectomy  is  the 
most  satisfactory,  beginning  by  the  vagina'  and  ending  by  the 

*  The  author  has  had  such  a  case.  A  woman  who  had  had  metrorrhagia  for 
some  years  with  an  enlarged  uterus  was  subjected  to  a  thorough  curettage.  The 
specimens,  which  looked  suspicious,  were  submitted  to  H.  L.  Williams  and  H.  D. 
Beyea.  They  both  reported  independently  that  they  found  an  incipient  adeno- 
carcinoma, but  the  disease  was  in  such  an  early  stage  that  a  subsequent  curettage 
with  another  examination  of  the  degenerated  endometrium  was  desirable.  Six 
weeks  later  the  uterus  was  again  scraped  under  anesthesia.  The  scrapings  this 
time  had  no  trace  of  malignancy.     There  was  no  recurrence  six  years  later. 
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abdomen,  as  in  carcinoma  of  the  cervix.  If  the  patient  is  a  sin- 
gle woman  with  a  narrow  vagina,  the  abdominal  operation  alone 
is  the  most  convenient.  The  author  finds  himself  less  inclined 
with  every  year  to  trust  to  vaginal  hysterectomy  alone.  It  is 
impossible  by  this  route  always  to  remove  the  appendages,  the 
broad  ligaments,  and  the  parametrium  as  thoroughly  as  they 
should  be  removed,  and  it  is,  of  course,  impossible  to  investigate 
the  condition  of  the  iliac  and  the  lumbar  lymphatic  glands  except 
by  an  abdominal  operation.  It  is  true  that  these  glands  are  only 
exceptionally  involved,  and  only  as  a  rule  in  inoperable  cases,  but 
they  should  always  be  examined,  and  if  there  is  any  abnormality  in 
their  size  and  consistency  they  should  be  removed  by  slitting  the 
peritoneum  over  them  on  a  grooved  director  and  carefully  dis- 
secting them  out  without  injury  to  the  important  vessels  near  and 
on  which  they  rest.  In  many  a  case  so  treated  the  enlarged 
gland  will  not  be  found  cancerous,  but  enlarged  and  hardened 
by  inflammation.  In  a  few  cases  in  which  the  author  has 
removed  cancerous  iliac  glands  the  condition  was  really  inoper- 
able. There  were  recurrence  and  metastasis  in  a  short  time. 
Nevertheless,  an  occasional  success  mav  be  secured  bv  the 
removal  of  the  glands  in  a  case  that  would  be  doomed  to  cer- 
tain failure  if  these  glands  already  cancerous  were  overlooked  and 
allowed  to  remain. 

The  prognosis  of  the  operative  treatment  is  good.  The  hys- 
terectomy is  easier  and  safer  than  the  same  operation  for  cervical 
cancer,  and  there  is  a  recurrence  in  only  one-fifth  to  one-third  of 
the  cases. 

Sarcoma  of  the  endometrium  arises  usually  from  the  deeper 
interglandular  connective  tissue,  possibly  from  the  blood-vessel 
walls,  and  very  rarely  from  the  hinphatics  (lymphosarcoma). 
The  growth  assumes  a  diffuse  or  a  polypoid  form.  The  former 
is  circumscribed,  sessile,  and  projects  into  the  uterine  cavity  as 
an  irregularly  lobulated  tumor.  The  latter  is  pedunculated. 
Gessner*  has  collected  130  cases  of  sarcoma  of  the  corporeal 
endometrium — 81  polypoid,  49  diffuse.  Six  cases  are  rc{)orlcd  of 
a  hydatidiform  sarcoma  of  the  corporeal  endometrium,  resembling 
the  grape-like  sarcoma  of  the  cervix  and  of  the  vaginal  wall  in 
children.^  A  case  of  the  author's  should  be  included  in  this  group 
(plate  13).  The  growth  is  usually  towards  the  uterine  cavity. 
The  mvometrium  is  slovvlv  invaded  and  onlv  late  in  the  disease. 

10  *  • 

Ultimately  the  uterine  wall  is  perforated  and  the  intra-abdominal 
organs  are  involved.     Metastases  are  exceptional,  and  if  they 

^  Veil's  "Hanclbuch,"  vol.  3. 

'  "  Ucbcr  Traubcnformigc  Sarkome  im  Corpus  Uteri";  Keitler,  "Monatsschr* 
f.  Geb.  u.  Gyn.,"  Bd.  xviii,  H.  2,  August,  1903. 


Sarcotnaltnis  dq^ncTstion  of  ■  lib rD-aileooma  tons  polyp  ofllie  coTpoieit  endamptrinnt 
prcMnliD);  Ihe  chiuacicrisiic  form  and  color  of  hj^ttdifonn  rarconu  •jI  the  cervix. 
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occur  are  seen  towards  the  end  of  the  individual's  life.  There  is 
little  tendency  to  extension  of  the  growth  towards  the  cervix  or 
into  the  vagina,  and  very  slight  inclination  to  invade  the  bladder 
and  rectum,  which  are  so  commonly  involved  in  cancer  of  the 
uterus. 

In  the  diffuse   form   the  endometrium   over  the  growth   is 
destroyed  early;  in  the  polypoid  fonn  it  is  preserved  in  a  nonnal 


showitii;  V 


of  coriwrca 


condition  until  late.  The  remaining  cndometriiun  may  be  unal- 
tered, may  be  the  seat  of  hyperplastic  glandular  and  interstitial 
endometritis,  may  become  atrophic  or  be  converted  into  granuia- 
tionlissue. 

The  blood-supply  may  be  scanty.  On  Ihe  contrary,  it  is 
sometimes  so  rich  that  the  tumor  is  telangiectatic.  There  is  a 
strong  tendency  to  necrosis  of  the  soft  mass  of  the  tumor,  large 
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pieces  of  which  may  be  expelled  from  the  uterus.  Cjfstic  and 
myxomatous  degenerations  are  occasionally  noted.  The  sarcoma 
is  almost  always  a  mixed  round-ceil  and  spindle-cell  growth,  one 
-kind  of  cell  perhaps  predominating  over  the  other.  Giant-cells 
on  a  careful  examination  are  discovered  in  a  considerable  pro- 
portion of  the  cases.  They  were  present  in  all  of  Whitridge 
Williams's  (3)  and  in  one-fifth  of  Gessner's  (5)  cases.  Angio- 
sarcoma, cystosarcoma,  mclanosarcoma,  and  chondrosarcoma 
have  been  observed  in  sarcoma  of  the  corporeal  endometrium. 
The  occurrence  of  adenosarcoma  and  carcinosarcoma  is  doubtful. 


Opitz,  however,  reports  a  combined  carcinoma  and  sarcoma  of 
the  endometrium.' 

Symptoms  and  Diagnosis. — Sarcoma  of  the  endometrium  is  a 
disease  of  old  age  In  the  majority  of  cases,  but  it  may  occur  at 
any  time  from  early  infancy.  Child-bearing  plays  no  part  in  the 
etiolog}',  nor  docs  heredity.  The  uterus  may  not  be  enlarged  at 
first,  but  with  (he  increase  in  the  size  of  the  tumor  there  is  neces- 
sarily an  enlargement  of  the  uterus.  Occlusion  of  the  cervix  and 
hematomctra  are  frequently  noted.  The  accumulation  of  bloody 
fluid  has  been  enormous.  Fifteen  liters  have  been  evacuated. 
In  such  a  case  the  uterus  is  a  cystic  tumor  reaching  to  the 
'  ■■  Zeitschr.  f.  Geb.  n.  Gyn.,"  xlix,  H.  i. 
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ribs.     Pyometra  is  not  so  common  and  the  distention  is  not  so 
great- 
Pain  is  not  a  prominent  sj-mptom  until  the  myometrium  and 
the  perimetrium  are  involved.     When  pain  is  present,  its  occur- 
rence at  regular  intervals  has  been  noted. 

Inversion  of  the  uterus  is  frequent  in  the  polypoid  form. 
There  is  observed  with  great  regularity  a  profuse  serous  leu- 
korrhea,  at  first  odorless,  later  foul.    A  bloody  discharge  suc- 
ceeds the  leukorrKea  or  accompanies  it.     These  symptoms  after 
the  menopause  are  always  suspicious.     Owing  to  the  rapid  necro- 


Fi|{.  385. — Neoplasm  of  the  (■ndomclrium,  o|i[HKitc  Ihi-  iilacpnlal  site,  diss- 
nosticaled  as  ihorio-epithelioma.  but  ronsisting of  leuimyli.-  and  small  round-cell 
infUlration,  possiblj'  a  harrier  against  syncytial  invasion  of  the  myometrium. 


sis  of  the  tumor,  large  pieces  of  necrotic  tissue  may  be  expelled 
from  the  cervix,  the  microscopical  examination  of  which  may 
determine  the  nature  of  the  tirnior;  but  they  may  be  so  disor- 
ganized as  to  be  valueless  for  diagnostic  purposes.  Although 
the  bladder  is  very  rarely  involved,  vesical  tenesmus  is  often 
observed. 

The  average  duration  of  the  disease  is  two  years,  but  it  varies 
from  a  few  months  to  five  years. 

The  diagnosis  can  only  be  made  by  microscopical  examina- 
tion of  tissue  removed  from  the  uterus  by  a  curet  or  a  curetment 
forceps. 


402  Diseases  of  the  Endometrium 

The  treatment  is  hysterectomy.  The  prognosis  is  fairly  good. 
Of  17  cases,  8  had  no  recurrence  (Gessner). 

Chorio-epithelionia  may  be  classified  most  conveniently  among 
the  diseases  of  the  endometrium,  although  as  a  metastasis  it 
may  be  found  in  the  vagina  and  other  places  without  a  trace 
of  the  original  disease  in  the  endometrium  and  as  a  primary 
growth  in  dermoids  of  the  ovary  or  testicle  and  in  tubal  preg- 
nancies.* 

Malignant  growths  at  the  placental  site  have  long  been  recog- 
nized under  the  name  of  malignant  polyps.  In  July,  1888,  Sanger 
described  a  sarcoma  of  the  decidua  serotina.  His  communication 
to  the  Leipsic  Gynecological  Society  attracted  attention  and  was 
recognized  as  important.  World-wide  attention  to  the  subject 
soon  developed  the  fact  that  malignant  tumors  of  the  placental 
site  are  not  so  very  rare.  The  author  saw  two  in  three  years.  In 
2700  autopsies  in  the  Vienna  General  Hospital  from  February, 
1901,  to  August,  1902,  seven  cases  were  discovered.  It  was 
demonstrated  in  time,  however,  that  the  majority  of  the  growths 
observed  were  carcinoma,  and  not  sarcoma,  and  a  close  study 
of  their  histolog)^ — particularly  by  Marchand — proved  that  the 
neoplasm  usually  has  its  origin  in  the  syncytial  cells  of  the 
trophoblast.  Even  in  the  metastases  the  syncytium  and  Lang- 
hans's  cells  of  the  trophoblast  are  always  reproduced.  From 
recent  sections  of  the  original  tumor  studied  by  Sanger  it  appears 
that  it  really  was  a  sarcoma.  It  is  now  admitted  that  both  sarcoma 
and  carcinoma  may  develop  at  the  placental  site,  the  former  from 
the  decidual  cells  (deciduosarcoma,  deciduoma  malignum),  the 
latter  from  the  syncytium  (carcinoma  sync>^iale,  syncytial  cancer, 
syncytioma  malignum,  chorio-epithelioma).  Chorio-epithelioma 
is  vastly  more  common  than  sarcoma.  Gaylord  has  collected  55 
reported  cases;  Veit,  89;  Teacher,  189;  and  Briquel,  254.'  The 
malignant  growth  usually  pursues  a  rapid  course,  ending  fatally 
in  from  three  to  six  months.  Metastases  are  numerous  and  occur 
early.  A  metastatic  growth  of  sjTicytial  cancer  is  possible  without 
a  trace  of  the  original  tumor.  Schmorl  and  Hiibl  report  syncytial 
cancers  of  the  vagina,  the  uterus  being  healthy.  It  is  supposed 
that  the  original  growth  is  removed  with  the  exfoliation  of  the 
decidua  serotina,  or  that  there  is  a  deportation  of  chorionic  villi, 
their  deposition  as  emboli  in  various  regions,  followed  by  malignant 
degeneration  of  their  epithelium. 

^  "Two  Cases  of  Chorio-epithelioma  in  Men,"  "Jour,  of  Obstet.  and  Oyn.  of 
the  Br.  Emp.,"  Julv,  1Q04,  p.  75.  " Spontaneous  Healing  of  a  Chorio-epithelioma," 
Hegar's  "Beitriige;"  No.  8. 

*Paul  Briquel.  "Tumeurs  du  Placenta  et  Tumeurs  Placentaires, "  pj).  620, 
Paris,   1903.     Complete  bibliography  to  date. 
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Stoeckel,  Runge,  Pick  and  Jofifa*  have  demonstrated  an  associa- 
tion with  chorio-epithelioma,  of  multiple  corpus  luteum  cysts  and 
of  hyperplasia  of  lutein  cells  which  infiltrate  the  ovarian  stroma. 
It  appears,  therefore,  that  the  multiplication  of  lutein  cells  may  be 
the  cause  of  the  hyperplasia  of  the  syncytium.  The  association  of 
hydatidiform  mole  and  chorio-epithelioma  is  intimate.  Briquel 
found  that,  in  45.5  per  cent,  of  217  cases,  cystic  degeneration 
of  the  chorionic  villi  had  preceded  the  cancer,  and  Findlay's'  sta- 
tistics of  250  cases  of  hydatidiform  mole  show  that  chorio-epithe- 
lioma followed  in  16  per  cent.  Chorio-epithelioma  has  been 
demonstrated  in  dermoids  of  both  the  ovary  and  testicle.  It 
may  occur,  therefore,  in  a  virgin  and  in  a  man.  It  is  derived 
in  such  cases  from  a  trophoblast  developed  in  the  course  of  a 
dermoid  growth  if  the  blastomere  from  which  the  dermoid  origi- 
nates is  segregated  and  included  early  in  the  segmentation  of  the 
ovum.' 

Symptoms  and  Treatment. — Metrorrhagia  with  a  foul-smelling 
discharge,  weeks,  months  and  even  years  after  an  abortion  or 
delivery  at  term,  especially  if  there  was  a  hydatidiform  mole, 
should  arouse  suspicion  of  a  malignant  growth.  If  a  neoplastic 
mass  is  found  in  the  uterine  cavity,  friable,  vascular  and  purple 
in  color;  if,  after  its  removal,  it  recurs  with  the  original  symptoms 
in  a  few  weeks,  the  suspicion  is  strengthened.  Metastases  are 
not  infrequently  observed  in  the  vagina.  The  uterus  is  large  and 
soft,  the  OS  patulous.  A  microscopical  examination  of  the  material 
removed  may  make  the  diagnosis  certain,  but  the  penetration  of 
the  myometrium  by  syncytial  cells,  always  observed  in  pregnancy 
and  seen  to  an  exaggerated  degree  in  cases  of  retained  fragments 
of  placenta  or  other  pathological  conditions  of  the  endometrium 
in  the  puerperium,  must  be  remembered. 

The  treatment  is  a  hysterectomy  at  the  earliest  possible  moment 
after  making  the  diagnosis,  and  the  removal,  if  possible,  of  met- 
astatic growths.  Veit  has  collected  29  successful  operations  out 
of  89  cases.  Teacher^s  statistics  give  63.6  per  cent,  of  recoveries 
in  99  cases.  The  difficulty  in  the  diagnosis  at  an  early  stage  has 
led  to  an  unnecessary  hysterectomy  in  several  instances,  and  it 
is  not  unlikely  that  the  proportion  of  permanent  cures  is  raised 
by  including  some  cases  which  were  not  chorio-epithelioma  at  all. 

A  striking  peculiarity  of  chorio-epithelioma,  differentiating 
it  from  all  other  malignant  growths,  is  the  occasional  disappearance 
of  metastases  after  the  removal  of  the  original  tumor.     This  re- 

*"Centralbl.  f.  Gyn.,*'  No.  34,  1903;  ibid.,  No.  44,  1903;  "Arch.  f.  Gyn.,*' 
Bd.  l.xx,  H.  3. 

^"Am.  Jour.  Med.  Sci.,"  March,   1903. 

'  21aborsky,  "2k'ntralbl.  f.  Gyn.,"  No.  18,  1904;  "Jour.  Obstet.  and  Gyn.  of 
the  Br.  Empire,"  July,  1904,  p.  75. 
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markable  fact  is  best  explained  by  the  theory  that  the  organism 
produces  an  antibody  (syncytiolysin)  to  antagonize  the  hyper- 
plasia of  the  syncytium ;  that  this  antibody  may  be  overwhelmed 
by  the  exuberant  growth  of  the  syncytium,  but  that  if  the  original 
and  largest  mass  of  proliferating  syncytium  is  removed,  the  normal 
balance  between  syncytiolysin  and  syncytium  is  restored,  resulting 
eventually  in  the  destruction  of  the  metastatic  growths.* 

Endothelioma  of  the  corpus  uteri  is  the  rarest  of  all  uterine 
growths.  A  few  only  are  recorded.^  The  clinical  features  indicate 
a  malignant  growth  of  the  carcinomatous  type  originating  in  the 
endothelium  of  the  l}Tnph-spaccs.  The  treatment  is  hysterectomy. 
The  condition  has  more  pathological  than  clinical  interest.  From 
the  latter  point  of  view  it  must  be  regarded  as  a  cancer. 

Myxomatous  polyps  of  the  corporeal  endometrium  are  of  fre- 
quent occurrence.  They  are  an  accompaniment  and  a  local 
exaggeration  of  h}^erplastic  glandular  endometritis.  The  symp- 
toms arc  the  same  as  in  the  latter  disease  except  that  the  metror- 
rhagia is  exaggerated.  The  same  treatment  is  indicated,  but  it 
must  be  remembered  that  the  curet  may  slip  over  the  growth 
and  the  result  of  the  treatment  be  a  failure.  It  should  there- 
fore be  an  invariable  rule  of  practice  to  follow  ever}'  curettage 
for  metrorrhagia  by  an  exploration  of  the  uterine  cavity  with  a 
forceps,  such  as  the  Emmet  curetment  forceps.  Metroscopy,  or 
the  inspection  of  the  uterine  cavity  through  an  endoscope,  has 
not  yet  proved  a  success.  Digital  exploration  of  the  uterine 
cavity  is  often  inconvenient  or  impracticable,  and  is  not  so  certain 
as  the  skilful  use  of  the  forceps.  Time  and  again  the  author 
has  removed  with  the  latter  mucous  polyps  and  fragments  of 
chorion  that  curcts  of  different  sizes  and  shapes  (Sims's  and 
Martin's)  had  passed  over  in  repeated  scrapings  of  the  endo- 
metrium. 

Mucous  polyps  of  the  endometrium  may  undergo  telangiec- 
tatic, cystic,  mucous,  carcinomatous,  and  sarcomatous  degenera- 
tion. They  should  always  be  subjected  to  microscopical  exami- 
nation after  removal. 

Menstruation. — Menstruation  is  the  periodic  discharge  of  a 
sanguineous  fluid  from  the  mucosa  of  the  uterus  and  perhaps 
from  that  of  the  Fallopian  tubes,^  occurring  during  the  time  of  a 
woman's  sexual  activity,  from  puberty  until  the  menopause. 
Since  the  earliest  ages  of  medical  literature  many  theories  have 

^  See  Hegar's  "Beitnige,"  vol.  viii. 

^  Grafe,  "Ein  Fall  von  Endothelsarcom  dcs  Uterus,"  Diss.,  Greifswald.  iSqy. 
Pick,  "Arch.  f.  (iyn.,"  Bd.  xlix,  p.  i.  Kirschgessner,  "Ztschr.f.Oeb.  u.(iyn.,"xli.\, 
H.  2,  gives  13  as  the  total  number  reported,  9  of  the  cervix  and  4  of  the  corpus  uteri. 

^  There  is  always  some  mucous  secretion  from  the  tubes  during  menstruation, 
but  it  is  not  always  bloody. 
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been  advanced  to  account  for  menstruation.  The  oldest  expla- 
nation, entertained  until  comparatively  recent  times,  was  founded 
upon  woman's  supposed  uncleanliness.  Menstruation  was 
thought  to  be  an  effort  on  the  part  of  nature  to  rid  the  woman's 
body  of  noxious  humors.*  Later,  it  was  explained  that  woman 
was  plethoric  and  that  nature  provided  a  periodic  vent  for 
her  superfluous  blood.  In  modem  times  Pfliiger  advanced  the 
theory  that  menstruation  occurs  in  consequence  of  a  congestion 
brought  about  as  follows:  A  Graafian  follicle  by  its  growth 
finally  produces  so  great  a  reflex  irritation  as  to  determine  a  local 
congestion,  which  manifests  itself  in  a  bloody  discharge  from  the 
uterine  mucous  membrane.  Sigismund,  Lowenhardt  and  Reichert 
propounded  the  doctrine  that  menstruation  occurs  because  the 
ovum  discharged  prior  to  the  menstrual  period  is  not  impregnated; 
consequently,  failing  this  stimulus  to  further  growth  and  develop- 
ment, a  retrograde  change  with  bleeding  occurs  in  the  uterine 
mucous  membrane.  If  one  accepts  this  theory,  it  is  not  the 
ovum  from  the  last  period,  but  that  discharged  at  the  time  of  the 
first  absent  period,  which  is  impregnated.  Fraenkel  and  others 
claim  that  the  secretion  from  the  corpus  luteum  is  the  stimulant 
to  the  uterus  which  determines  the  trophic  changes  and  congestion 
resulting  in  menstruation.  As  a  matter  of  fact,  the  cause  of  men- 
struation is  one  of  the  many  life-phenomena  at  present  beyond 
human  comprehension.  All  that  can  be  said  is  that  a  nervous 
influence  proceeds  periodically  from  the  sympathetic  ganglia  in 
the  lower  abdomen  and  pelvis,  stimulating  and  congesting  the 
sexual  organs.  We  can  no  more  account  for  this  nervous  action 
than  we  can  explain  the  nervous  force  which  continues  respiration 
from  the  moment  of  birth  until  death.  Certain  facts  from  com- 
parative physiology,  however,  throw  a  glimmer  of  light  upon  the 
subject.  For  instance,  it  is  asserted  that  if  sheep  fall  into  heat 
and  arc  not  gratified,  the  rut  returns  in  a  month.  Menstruation 
in  the  female  is  obviously  what  rut  is  in  the  lower  animals,  and 
the  bloody  discharges  from  human  females  are  probably  the  result 
of  their  erect  posture  and  the  pelvic  congestion  which  is  a  conse- 
quence of  it. 

The  mechanism  of  menstruation  is  better  understood  than  its 
causes.  It  is  mainly  a  diapedesis  of  blood  through  delicate, 
newly-formed  capillaries  in  a  thickened  and  congested  endome- 
trium, the  provision  for  carrying  blood  to  the  membrane  being 

^  Many  popular  superstitions  are  founded  upon  this  idea;  for  example,  that 
a  drop  of  menstrual  blood  withers  a  flower,  and  that  a  menstruating  woman  in  a 
dairy  turns  the  milk  sour.  The  modern  physician  is  still  influenced  by  this  old 
superstition,  if  the  author  may  judge  from  grave  discussions  he  has  heard  as  to  the 
propriety  of  allowing  a  menstruating  nurse  to  be  present  during  the  performance 
of  an  abdominal  section. 
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better  than  that  for  bearing  it  away  by  the  efferent  vessels.  Some 
of  the  newly-formed  delicate-walled  capillaries  no  doubt  rupture. 
Leopold  has  given  the  following  description  of  the  uterine 
mucous  membrane  during  menstruation:  The  mucous  mem- 
brane is  8  millimeters  (0.315  inch)  thick,  swollen,  dark  brownish- 
red,  soft  almost  to  liquefaction,  but  perfectly  intact  and  separated 
by  a  sharply  defined  boundary-line  from  the  paler  muscular 
tissue  of  the  uterus.  The  uterine  glands,  0,5  to  0.75  millimeter 
(0.0197  to  0.0296  inch)  wide,  are  considerably  lengthened  and 
can  be  seen  by  the  naked  eye.  In  the  sui>erficial  portion  of  the 
mucous  membrane,  which  is  well  preserved  and  only  in  certain  spots 
lacks  its  epithelium  and  subjacent  cells,  may  be  seen  an  immense 
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membrane  (Gcbbard). 


and  enormously  hypertrophied  capillary  network,  the  vessels  of 
which  have  irregular  outfines  and  lie  in  the  uppermost  layer  of 
the  mucous  membrane. 

Gebhard'  gives  the  following  results  of  his  studies:  There 
are  three  stages:  (i)  Premenstrual  congestion,  in  which  the  capil- 
laries are  distended;  there  is  a  transudation  or  exudation  of  blood 
into  the  intercellular  tissue,  the  meshes  of  which  are  widened, 
and  an  accumulation  of  blood  under  the  surface  epithelium,  which 
is  raised  into  little  hillocks  by  the  subepithelial  hematomata.  (2) 
Escape  of  the  accumulated  blood  through  the  interstices  between 
the  epithelial  cells,  which  are  pushed  apart  and  some  of  which 
may  be  carried  away  by  the  blood  as  it  forces  its  way  out.  There 
'  Vcit's  "Handbuch  der  Gyn.,"  vol.  3. 
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is  also  some  desquamation  of  the  glandular  epithelium.  (3)  Post- 
menstrual  involution.  The  mucosa  shrinks.  The  extravasated 
blood  remaining  in  the  intercellular  tissue  is  absorbed.  The  sur- 
face epithelium  lifted  away  from  its  subjacent  attachments  by  the 
interstitial  hemorrhage  sinks  again  to  its  normal  level  and  adheres 
again  to  subjacent  structures. 

From  these  observations  of  Leopold  and  Gebhard,  and  from 
other  studies  of  mucous  membrane  removed  by  the  curet  during 
menstruation  and  observed  in  recently  extirpated  uteri,  it  appears 
that  the  theory  of  hemorrhage  in  consequence  of  degeneration  of 
the  mucous  membrane  is  untenable. 

The  uterus  is  increased  in  size  and  softened  in  consistency, 
these  changes  being  most  marked  just  before  the  flow  appears. 
The  uterine  cavity  is  enlarged,  the  cervix  is  slightly  dilated,  and  the 
cervical  glands  secrete  an  increased  amount  of  mucus.  The  tubes 
and  ovaries  are  swollen,  heavy  and  congested.  There  are  certain 
clinical  phenomena  of  menstruation  which  must  often  be  taken 
into  account  by  the  physician. 

Time  of  First  Occurrence  and  Cessation. — The  onset  of  men- 
struation is  influenced  by  race,  climate,  mode  of  life,  heredity, 
and  genital  sense.  In  temperate  climates  and  in  the  home  of  the 
Teutonic  and  Anglo-Saxon  races  menstruation  occurs  oftener  in 
the  fifteenth  than  in  any  other  year.  In  these  same  races  trans- 
planted to  the  eastern  middle  seaboard  of  the  United  States  men- 
struation appears  a  year  or  two  earlier. 

In  Hungary,  the  three  races,  Slavonic,  Magyar  and  Jewish, 
living  side  by  side  in  the  same  climate,  begin  to  menstruate,  respec- 
tively, at  sixteen,  fifteen  and  thirteen  years  of  age.  Hindu  girls 
of  Calcutta  and  negresses  of  Jamaica,  living  in  similar  climatic 
conditions,  begin  to  menstruate  at  the  eleventh  and  at  the  fifteenth 
year.  Climate,  however,  may  influence  the  onset  of  menstruation. 
Puberty  is  seen  earliest  in  hot,  latest  in  cold  climates.  It  appears 
at  eighteen  years  in  the  girls  of  Lapland  and  at  eight,  nine  and 
ten  years  in  the  aborigines  of  Australia,  in  South  Persia,  in  Egypt 
and  in  Sierra  Leone.*  Altitude  is  also  a  factor  to  be  considered. 
Menstruation  appears  earher  in  the  lowlands  than  in  the 
highlands.  It  is  asserted  that  Esquimaux  only  menstruate  in 
summer  and  that  the  inhabitants  of  some  Arctic  and  Antarctic 
regions  menstruate  but  two  to  four  times  a  year. 

The  social  conditions  of  a  girl  determine,  to  a  certain  extent, 
the  age  at  which  menstruation  begins.  If  she  Hves  in  a  city, 
subjected,  perhaps,  to  indiscriminate  association  with  the  other 

*  Engelmann  shows  that  this  is  by  no  means  an  invariable  rule.  In  some  of  the 
most  northerly  of  Esquimau  tribes  puberty  appears  as  early  as  in  the  tropics 
("American  Gynecology,"  March,  1903). 
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sex  and  to  sexual  temptations,  the  function  appears  earlier  than 
it  does  in  the  country,  or  in  a  girl  carefully  brought  up  in  com- 
parative seclusion.  The  same  rule  applies  to  lower  animals.  If 
a  bull  is  admitted  to  the  pasture  of  a  herd  of  heifers,  heat  appears 
earlier  in  the  latter  than  it  would  if  they  were  segregated.  Girls 
of  the  leisure  or  wealthy  classes  begin  to  menstruate  much  earlier 
than  those  of  the  working  classes. 

It  is  a  matter  of  common  observation  that  peculiarities  of 
menstruation  run  in  certain  families.  Thus,  through  several 
generations  menstruation  appears  late  and  ends  early,  or 
vice  versa.  By  genital  sense  is  meant  the  strength  of  sexual 
feeling.  In  women  of  strong  sexual  passion  the  function  of 
menstruation  is  commonly  instituted  earlier  and  lasts  to  a  greater 
age  than  common.  Precocious  menstruation  is  not  uncommonly 
associated  with  nymphomania.  An  ovarian  tumor,  not  infre- 
quently a  sarcoma,  has  been  observed  as  a  cause  of  precocious 
menstruation.  Strassmann  has  collected  15  cases  of  menstruation 
beginning  in  the  first  year  of  life.  The  opposite  anomaly  is  occa- 
sionally observed.  Menstruation  may  not  appear  till  after  the 
thirtieth  year.  In  one  reported  case  a  woman  married  at  34, 
menstruated  for  the  first  time  at  45,  and  bore  a  child  at  46.*  A 
patient  of  the  author's  menstruated  first  at  33,  had  four  periods 
in  the  next  two  years,  and  conceived  two  months  after  the  last. 

Menstrual  Molimlna. — By  this  term  is  meant  the  local  and 
reflex  symptoms  of  menstruation.  There  is  a  feeling  of  weight 
and  heaviness  in  the  pelvic  organs,  due  to  their  congestion 
and  increased  size.  There  is  a  general  nervous  excitation,  so 
that  women  disposed  to  hysteria  and  epilepsy  exhibit  outbreaks 
at  this  and  perhaps  at  no  other  time.  The  uterus  undergoes 
rhythmical  contractions  which  may  be  painful.  The  breasts 
swell  and  may  secrete  milk.  There  may  be  intense  pain  in  the 
mammary  glands  before  the  menstrual  flow  appears.  There  is  a 
disposition  to  salivation,  which  may  be  pathologically  exagger- 
ated. The  thyroid  gland  is  enlarged,  and  the  tonsils,  epiglottis, 
and  vocal  cords  are  swollen,  so  that  singers  may  have  a  tone 
less  clear  and  true  than  at  other  times.  The  turbinated  bones 
and  the  mucous  membrane  of  the  nasal  septum  swell.  There  is 
increased  vascular  tension,  increased  activity  of  the  heart,  shown 
by  sphygmographic  tracings,  and  the  pulse  is  accelerated.  The 
temperature  is  elevated  by  0.5°  C.  The  skin  is  more  vascular 
and  shows  unusual  pigmentation,  especially  in  the  dark  rings 
under  the  eyes.  There  is  increased  sweat  and  an  increase  of  the 
secretion  of  the  sebaceous  glands,  especially  those  of  the  exter- 
nal genitals.     Desquamation  of  the  lingual  epithelium  has  been 

Ilandbuch  dcr  Geburtshiilfe,"  v.  Winckcl,  vol.  i,  p.  94. 
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noted;  also  a  secretion  of  intestinal  mucus  with  diarrhea.  In 
some  women  herpes  is  a  constant  accompaniment  of  menstrua- 
tion. It  is  claimed  that  there  is  a  gain  in  weight  in  the  few  days 
preceding  menstruation,  which  is  lost  during  the  How.  Also  that 
there  is  an  increase  in  acid  secretion  and  decrease  in  motor 
activity  of  the  stomach  during  the  period.  Von  Ott  has  demon- 
strated a  regularly  recurring  wave  in  all  the  physiological  proc- 
esses of  women,  shown  by  heat  production,  muscular  strength, 
lung  capacity,  force  of  inspiration  and  expiration,  and  tendon 
reflexes.  The  greatest  activity  is  manifested  just  before  the  ap- 
pearance of  the  flow,  when  there  is  a  sudden  subsidence. 

The  Character  of  the  Flow.— The  discharge  consists,  in  great 
part,  of  blood  which  is  more  watery  than  ordinary  venous  blood. 
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Fig.  J87. — Line  A  B  indicates  the  variations  in  Ihe  physioiogicaJ  processes  in 
menstruating  wtunen;  the  abscissa  line  c  d  indicates  Ihe  days  of  Ihe  month;  m,  n, 
Ihc  menslrual  period;  the  ordinate  line  c  e  indicates  the  activity  of  the  physiological 
processes  (v.  Ott). 

It  is  mixed  with  cervical  mucus  and  is  alkaUne  in  reaction.  It 
contains,  besides  the  blood  and  its  corpuscles,  mucous  secretion 
from  the  glands  along  the  genital  canal,  and  squamous  and  co- 
lumnar epithehal  cells,  delritus,  and  micro-organisms  of  various 
sorts.  It  is  dark  in  color,  and  should  not  clot.  It  has  a  peculiar 
odor  from  the  secretions  of  the  sebaceous  glands  at  the  vaginal 
outlet,  excited,  as  are  all  the  structures  of  the  genital  canal, 
to  unusual  activity. 

The  Duration  of  the  Flow. — Menstruation  rarely  lasts  less  than 
three  days;  the  average  duration  is  four  or  five  days;  a  continu- 
ance of  seven  days,  if  the  natural  and  invariable  habit  of  the  in- 
dividual, may  indicate  nothing  pathological.  In  the  first  two  or 
three  days  the  greatest  amount  of  blood  is  lost.     After  that  the 
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discharge  grows  less  until  it  ceases.  A  leukorrhea  or  mucous 
discharge  for  a  day  or  two  preceding  and  after  the  cessation  of 
the  bloody  flow  is  common. 

The   Interval   between  the   Menstrual   Discharges. — In  70  per 

cent,  of  women  there  is  an  interval  of  twenty-eight  days  from 
the  first  day  of  a  menstruation  to  the  first  day  of  the  next.  The 
interval  is  thirty  days  in  13.7  per  cent.,  twenty-one  days  in  1.6 
per  cent.,  twenty-seven  days  in  1.4  per  cent.  (Krieger). 

The  Quantity  of  the  Flow. — ^The  actual  quantity  of  discharge 
during  menstruation  has  been  estimated  at  four  to  six  ounces.  It 
is  not  practicable  for  the  physician,  however,  accurately  to  meas- 
ure the  amount  of  flow.  He  must  estimate  it  bv  the  number  of 
napkins  worn  in  twenty-four  hours.  If  a  woman  is  obliged  to 
change  her  napkins  during  the  height  of  the  flow  more  than  three 
times  a  day,  or  to  wear  them  double,  the  quantity  of  the  flow  is 
excessive. 

The  Cessation  of  the  Flow. — ^The  menstrual  flow  ceases  usu- 
ally in  the  forty-fifth  year,  becoming  infrequent  and  scanty 
over  a  period  of  six,  nine  or  twelve  months,  until  it  stops  alto- 
gether. There  are  exceptions,  however,  to  this  rule.  A  woman 
who  begins  to  menstruate  much  later  than  the  fifteenth  year  will 
often  have  the  menopause  before  forty.  Or,  if  she  begins  to 
menstruate  early,  she  may  continue  beyond  the  forty-fifth  year. 
A  menorrhagia  may  precede  the  menopause.  An  unusually  free 
discharge  may  be  the  last  that  the  patient  experiences.  There  is 
a  sudden  cessation  of  menstruation. 

As  a  rule,  it  may  be  stated  that  a  woman  menstruates  from 
about  her  fourteenth  to  her  forty-fifth  year.  Precocious  men- 
struation, however,  has  been  recorded  in  the  infant  one  to  two 
years  old,  and  the  discharge  has  continued  to  the  sixty-fifth  and 
even  to  the  eightieth  year.  The  menopause  exceptionally  occurs 
from  the  twenty-ninth  to  the  thirty-fifth  year.  It  is  seen  earlier 
in  hot  than  in  temperate  climates. 

The  clinical  phenomena  of  the  menopause  are  mainly  due 
to  vasomotor  disturbances;  the  flashes  of  heat,  tendency  to 
sweats,  palpitation  of  the  heart,  headaches,  neurasthenia  and 
hysteria  are  the  chief  symptoms.  The  atrophic  changes  in  the 
genital  organs  are  marked.  The  uterus  shrinks,  the  muscular 
tissue  disappears,  the  uterine  cavity  is  shortened  or  even 
obliterated,  the  mucosa  is  thin,  the  epithelial  elements  atrophy, 
the  glands  are  reduced  in  number.  The  vaginal  portion  of 
the  cervix  is  small,  and  no  longer  projects  from  the  vaginal 
vaults;  the  vagina  is  shortened,  narrowed,  and  its  walls  lose  their 
elasticity.  The  fat  disappears  from  the  \ailva,  the  labia  majora 
are  flabby,  the  labia  minora  shrink,  the  mons  veneris  loses  its 
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prominence,  the  pubic  hairs  turn  gray;  the  ovaries  shrink  and 
become  cirrhotic;  the  blood-vessels  undergo  hyaline  degeneration, 
and  the  Graafian  follicles  disappear. 

The  Connection  between  Ovulation  and  Menstruation. — Neither 
one  of  these  functions  is  dependent  upon  the  other,  but  they  both 
probably  depend  upon  a  common  cause — the  periodic  nervous 
excitation  and  congestion  due  to  an  impulse  from  the  sympathetic 
nervous  system.  Dependent  as  they  are  upon  the  same  cause,  their 
occurrence  is  usually  synchronous;  that  is,  the  ovule  is  discharged 
at  the  height  of  menstrual  congestion.  But  this  is  by  no  means 
the  invariable  rule.  Leopold,*  in  an  examination  of  twenty-nine 
pairs  of  ovaries  removed  on  successive  days  up  to  the  thirty-fifth 
after  a  menstrual  period,  found  a  Graafian  follicle  bursting  on  the 
eighth,  twelfth,  fifteenth,  sixteenth,  eighteenth,  twentieth,  and 
thirty-fifth  days  after  the  menstrual  period.  In  other  words, 
ovulation  may  occur  without  menstruation  at  any  time  in  the  in- 
termenstrual interval.  In  five  cases  there  was  no  ovulation  at  the 
menstrual  period,  or  menstruation  occurred  without  ovulation. 
Many  examples  might  be  given,  from  clinical  observation,  of  the 
mutual  independence  of  these  two  functions.  The  common  oc- 
currence of  impregnation  during  lactation  is  a  good  instance  of 
ovulation  without  menstruation.^  Menstruation  after  oophorec- 
tomy and  during  the  first  three  months  of  pregnancy  occurs 
without  ovulation.  A  woman,  twenty -two  years  old,  who  had 
never  menstruated,  was  delivered  under  the  author's  care.  She 
had  obviously,  however,  ovulated.  In  the  child-marriages  of 
India  impregnation  may  precede  menstruation.  Renondin  saw 
pregnancy  and  labor  in  a  woman  sixty-one  years  old,  who  had 
ceased  to  menstruate  twelve  years  before.  Repeated  ovulation 
without  menstruation  occurs  in  those  curious  cases  of  postmarital 
amenorrhea,  lasting  for  years.  A  woman  menstruated  once  after 
marriage;  in  the  following  fifteen  years  she  bore  ten  children  with- 
out ever  menstruating.  Three  years  after  the  birth  of  the  last 
child,  or  eighteen  years  since  its  cessation,  menstruation  returned 
copiously  and  regularly,  but  more  frequently  than  normal,  for 
twelve  years.  The  menopause  then  began,  at  the  age  of  forty- 
eight.'      A  recent  ovulation  has  been  observed  in  an  extra-uterine 

*  "Arch.  f.  Gyn.,"  Bd.  xxix,  S.  347. 

'  Rcmfry  ("  Revue  Internationale  dc  Medecine  et  de  Chirurgie,"  1896,  No. 
5)  has  found  by  an  investigation  among  900  nursing  women  that  in  57  per  cent,  only 
did  there  occur  an  absolute  amenorrhea.  Menstruation  was  regular  in  20  per  cent, 
and  irregular  in  43  i>er  cent.  It  was  also  common  for  conception  to  occur  during 
lactation,  60  per  cent,  of  the  menstruating  women  conceiving.  Among  the  non- 
menstruating  women  but  6  per  cent,  conceived  during  lactation. 

'Similar  cases  are  reported  in  *'Amer.  Jour,  of  Obstet.,"  1892,  p.  352,  and 
"N.  Y.  Med.  Record,"  1893,  P-  7i7- 
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pregnancy  of  three  months'  duration  (Slavyansky).  Coitus  four 
days  postpartum  has  resulted  in  impregnation  (Kronig). 

It  is  necessary  occasionally  to  remove  the  ovaries  in  cases 
of  ill-developed,  infantile  wombs,  associated  with  well-developed 
ovaries  in  which  there  is  a  violent  exaggeration  of  the  menstrual 
molimina  every  month  without  a  discharge  of  blood  and  the  con- 
sequent relief  of  menstrual  congestion.  The  ovaries  are  found, 
after  their  removal,  to  contain  well-developed  Graafian  follicles 
and  corpora  lutea.  It  may  be  necessary  to  remove  the  ovaries 
that  have  been  left  behind  in  a  hysterectomy.  The  menstrual 
molimina  due  to  ovulation  without  menstruation  may  be  so  severe 
as  to  cause  unendurable  symptoms  with  perhaps  hysterical  convul- 
sions. 

Apparently  the  cessation  of  ovulation  determines  the  cessa- 
tion of  menstruation.  The  vast  majority  of  women  who  have 
been  subjected  to  a  complete  oophorectomy  cease  to  men- 
struate, and  therefore  it  appears  that  the  ovaries  dominate  the 
function  of  menstruation;  but  an  explanation  may  be  found  in 
the  destruction  of  the  sympathetic  nerves  running  in  the  broad 
ligament  to  the  uterus.  A  case  is  recorded  of  the  cessation  of 
menstruation  upon  the  rupture  of  an  intraligamentary  pregnancy 
with  disintegration  of  the  broad  ligament,  though  the  ovary  was 
unaffected. 

Fraenkel's  theory  that  a  secretion  from  the  corpus  luteum 
stimulates  the  uterine  mucosa  and  causes  the  periodic  congestion 
manifested  by  menstruation  has  been  supported  by  some  ingenious 
experiments,  but  the  irregular  occurrence  of  ovulation  and  the 
development  of  corpora  lutea  at  odd  times  during  the  month  are 
difficult  to  reconcile  with  the  regular  periodicity  of  menstruation 
and  this  theory  does  not  explain  ovulation  without  menstruation. 

The  Medical  Management  of  Puberty,  Menstruation  and  the  Meno- 
pause.— A  physician's  advice  is  not  often  sought  unless  there  is 
something  pathological  in  these  phenomena.  Nevertheless,  a 
word  of  warning  may  often  be  of  service  about  the  guarded  in- 
formation a  mother  should  give  her  daughter  so  that  she  shall 
not  be  frightened  by  the  first  appearance  of  the  menstrual  bleeding 
and  about  the  prudence  that  should  be  observed  during  menstrua- 
tion. The  disastrous  effects  of  dancing,  bathing,  catching  cold, 
strenuous  mental  or  physical  effort  during  the  periods,  and  the 
possible  lifelong  invalidism  that  may  result  should  be  pointed 
out.  The  disturbances  of  the  menopause  often  demand  the 
physician's  attention.  They  are  productive  of  so  much  discom- 
fort, are  so  often  exaggerated  beyond  physiological  limits,  and  may 
last  so  long  that  the  patient  is  impelled  to  seek  relief. 

Freedom  from  care,  relaxation  of  physical  and  mental  effort, 


Amenorrhea  413 

regular  periods  of  complete  rest  once  or  twice  a  day,  a  reduction 
of  the  diet  and  regulation  of  the  bowels  should  be  the  first  princi- 
ples of  treatment.  Bromids*  and  other  nerve  sedatives  should  be 
administered  sparingly  and  reserved  for  aggravated  exacerbations 
of  the  nervous  disturbances.  The  exhibition  of  ovarian  extract 
from  time  to  time  in  decreasing  doses  seems  logical.  It  is  difficult 
to  judge  of  its  efficacy,  as  the  natural  tendency  is  toward  improve- 
ment, which  may  or  may  not  be  hastened  by  the  remedy.  Fraenkel 
claims  that  the  only  portion  of  the  ovar>'  influencing  the  general 
system  and  the  pelvic  organs  is  the  corpus  luteum ;  he  recommends, 
therefore,  the  administration  of  lutein,  an  extract  of  the  corpus 
luteum  of  cows. 

Amenorrhea,  or  the  absence  of  menstruation,  is  physiological 
before  puberty,  after  the  menopause,  during  pregnancy  and  lacta- 
tion.    At  other  times  it  is  pathological. 

The  causes  are  numerous :  There  may  be  a  periodic  discharge 
of  blood  from  the  uterine  and  tubal  mucosa,  but  it  may  not  escape 
externally  owing  to  an  atresia  of  the  genital  canal.  The  uterus 
may  be  arrested  in  development,  atrophied  or  superinvoluted,  so 
that  there  mav  be  menstrual  molimina  and  ovulation,  but  no 
discharge  of  blood.  The  uterine  cavity  may  be  obliterated  by 
adhesive  inflammation  after  a  curettage  or  labor.  There  may 
be  ill  development  or  absence  of  the  internal  genitalia,  in  which 
case  there  is  neither  menstruation  nor  molimina.  If  the  ovaries 
are  ill  developed  or  destroyed  as  egg- producing  organs  by  dis- 
ease, menstruation  ceases.  Amenorrhea  is  not  infrequently  noted 
with  ovarian  cysts  and  fibroid  tumors,  especially  if  the  latter  are 
subperitoneal.  Amenorrhea  may  be  noted  in  normal  sexual 
organs  as  the  result  of  psychical  disturbances:  dread  of  ille- 
gitimate impregnation;  neurasthenia  and  hysteria;  strenuous 
mental  effort,  as  in  the  ambitious  school-girl;  ardent  desire  for 
maternity  or  a  belief  that  conception  has  occurred;  and  sudden 
fright  or  great  grief.  Change  of  climate  is  a  common  cause  of 
amenorrhea.  A  large  proportion  of  the  Irish  girls  who  emi- 
grate to  America  miss  their  sickness  for  months  until  they 
are  acclimated.^  A  change  of  residence  from  the  country  to  the 
city  sometimes  has  the  same  effect,  and  so  has  a  change  of  oc- 

*  Sodium  bromid,  gr.  x,  and  oij  of  elixir  of  the  valerianate  of  ammonium  is  a 
useful  routine  prescription. 

'The  seasons  may  influence  menstruation.  D.  S.  Dougherty  gives  me  the 
notes  of  a  patient  who  never  menstruates  in  summer.  Puberty  at  15;  from  the 
twentieth  to  the  thirtieth  year  menstruation  has  ceased  in  June  and  begins  in  October. 
During  this  time  the  woman  takes  a  great  deal  of  exerci.se  in  the  open  air  and  gains 
about  15  pounds  in  weight.  She  is  not  obese,  weighing  in  winter  122  pounds. 
Some  women  men.struate  regularly,  but  less  frequently  than  normal.  One  of  my 
patients,  the  mother  of  three  children,  has  never  menstruated  more  than  once  in 
three  months.     Another  menstruates  every  other  month. 
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cupation,  especially  from  an  open-air  life  to  a  sedentary  indoor 
existence.  Catching  cold  during  menstruation,  sea-bathing,  cold- 
water  baths  or  douches,  and  wet  feet  often  suddenly  check  the 
flow  (suppressio  mensiutn),  and  subsequent  periods  for  some  time 
afterward  may  pass  without  a  discharge. 

Many  diseases  of  the  general  system  or  of  organs  and  structures 
remote  from  or  unconnected  with  the  sexual  apparatus  are  associ- 
ated with  amenorrhea.  Hypertrophic  rhinitis  has  been  known 
to  bear  a  causal  relation  to  it.  Obesity,  especially  if  rapidly  de- 
veloped toward  middle  age,  is  often  a  cause. 

Chlorosis  is  the  commonest  cause  among  the  constitutional 
diseases.  If  it  does  not  produce  an  actual  amenorrhea  in  young 
girls,  the  discharge  is  thin,  watery  and  scanty.  Acute  and 
chronic  anemia,  leukemia,  impaired  nutrition,  convalescence  from 
the  acute  infectious  fevers,  such  as  typhoid  and  scarlet  fever, 
chronic  nephritis  and  diabetes,  myxedema,  akromegaly,  Addison's 
disease,  may  all  determine  a  cessation  of  menstruation. 

The  association  of  tuberculosis  and  amenorrhea  is  recognized 
by  the  laity.  There  is  a  widespread  belief  that  cessation  of 
menstruation  is  the  precursor  of  a  decUne,  cause  and  effect  being 
transposed  in  the  popular  mind.  As  a  matter  of  fact,  the  pri- 
mary stages  of  phthisis  are  usually  associated  with  menorrhagia. 
The  amenorrhea  is  a  later  manifestation. 

Drunkenness,  opium  and  other  drug  habits,  and  saturnism 
may  check  the  menstrual  discharge. 

Finally,  amenorrhea  may  develop  in  a  perfectly  healthy  young 
woman  without  ascertainable  cause  and  may  continue  for  months 
and  years  without  other  symptoms  than  the  anxiety  that  her 
peculiarity  excites  in  herself  and  her  nearest  relatives. 

The  symptoms  of  amenorrhea  may  be  nothing  but  the  absence 
of  the  discharge.  In  gynatresia  the  uterine  cramps  and  molim- 
ina  increase  in  severity  with  each  period.  In  chlorosis,  the 
scanty  periodic  mucous  discharge  may  be  accompanied  with 
much  local  pain  and  is  usually  associated  wuth  obstinate  con- 
stipation. The  most  serious  general  symptoms  of  amenorrhea 
are  the  psychical:  hysteria,  melancholia,  and  even  a  species  of 
dementia  have  been  noted,  disappearing  on  the  reappearance  of 
menstruation.  Severe  diseases  and  functional  disturbances  of  the 
eye  are  recorded  with  amenorrhea,  only  amenable  to  treatment 
after  the  re-establishment  of  the  function. 

The  treatment  of  amenorrhea  should  obviously  be  directed  to 
the  cause  and  must  vary  greatly  in  individual  cases.  Gynatresia 
indicates  the  removal  of  the  obstacle  to  the  escape  of  the  dis- 
charge. Grave  defects  of  development  and  destructive  diseases 
of  the  genitalia  are  incurable      Psychical  causes  demand  appro- 
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priate  treatment;  the  rest  cure  is  indicated  for  hysteria  and 
neurasthenia.  The  woman  who  fears  impregnation  or  believes 
it  has  occurred  begins  to  menstruate  if  her  fears  are  allayed  or 
she  is  convinced  of  her  error. 

The  overworked  school-girl  should  be  taken  from  school  to 
a  healthy  life  in  the  open  air.*  The  amenorrhea  from  change  of 
climate  or  occupation  disappears  when  the  individual  is  accus- 
tomed to  her  new  environment.  The  cessation  of  menstruation 
from  exposure  to  cold  is  usually  cured  in  time,  if  further  im- 
prudence is  avoided.  Constitutional  diseases,  if  curable,  should 
be  treated  without  reference  to  the  menstrual  function,  which 
will  be  restored  as  the  general  health  is  improved.  Chlorosis 
requiroi  good  hygiene,  the  persistent  use  of  blood  tonics,  the 
improvement  of  the  digestion,  and  the  correction  of  the  consti- 
pation. Pyrophosphate  of  iron  (gr.  v)  dissolved  in  malt  extract 
is  a  good  routine  prescription.  Blaud's  pills,  pepto-mangan,  bone- 
marrow,  ovoferrin,  and  other  modern  remedies  for  the  improvement 
of  the  constitution  of  the  blood,  such  as  the  peptonates  and  albu- 
minates of  iron,  may  be  alternated  with  the  pyrophosphate  If 
no  cause  can  be  discovered  for  the  amenorrhea,  if  the  general 
health  is  good,  if  there  are  no  local  or  general  symptoms,  and 
if  the  absence  of  menstruation  excites  no  alarm  or  anxiety  in  the 
patient,  treatment  is  uncalled  for. 

Nothing  is  more  illogical  than  the  common  practice  of  con- 
tinually prescribing  an  emmenagogue  or  resorting  to  local  treat- 
ment for  the  cure  of  amenorrhea.  Medicinal  emmenagogues, 
however,  and  electricity  or  irritating  applications  to  the  endo- 
metrium may  be  required,  if  systemic  treatment  and  hygienic 
management  fail,  or  if  the  cause  of  the  amenorrhea  is  an  ill- 
developed  uterus  or  one  in  the  early  stages  of  atrophy  or  super- 
involution. 

The  best  medicinal  emmenagogues  are  oxalic  acid,  gr.  ^y  in 
syrup  of  lemon  and  water,  ad  f5ss,  four  times  a  day;  the  sali- 
cylates; permanganate  of  potassium,  gr.  i-ij,  t.  i.  d.;  aloes,  pearls 
of  apiolin,  and  binoxid  of  manganese  (gr.  ij).  Dewees*s  famous 
emmenagogue  mixture  is: 

Tinct.  ferri  chlorid 6  parts. 

Tinct.  cantharides 2      " 

Tinct.  aloes 8      " 

Ammoniatcd  guaiac 24      " 

Simple  syrup 58      " 

*  The  ideal  school  for  ^rls  or  college  for  young  women  should  be  conducted 
with  an  eye  to  the  individual  scholar.  Her  studies  should  be  lightened  at  her 
periods.  The  Podsnapian  plan  of  ignoring  the  function  of  menstruation  as  an  indel- 
icate subject  is  too  often  responsible  for  the  acfjuisition  of  a  more  or  less  super- 
ficial mental  culture  at  the  expense  of  chronic  invalidism  and  a  diminished  capacity 
for  maternity. 
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The  irritation  of  the  endometrium  by  the  introduction  of  the 
sound  and  the  application  of  iodin  has  brought  on  menstruation. 
The  best  local  application  is  indisputably  the  electrical  current — 
galvanism  lo  to  12  milliampferes,  the  negative  pole  being  inserted 
in  the  uterus,  with  the  addition  of  the  faradic  current  in  cases  of 
ill-developed,  atrophic  and  subinvoluted  uteri.  Measures  to  in- 
duce a  congestion  of  the  pelvis  are  sometimes  effectual.  Warm 
foot-  and  sitz-baths  and  horseback  riding  are  the  best. 

Occasionally  irritation  of  the  breasts  cures  amenorrhea.  Mus- 
tard plasters  electricity,  and  a  suction  apparatus  applied  to  the 
nipples  have  had  the  desired  result. 

Vicarious  menstruation  is  the  periodic  discharge  of  blood  from 
some  other  mucous  surface  than  that  of  the  uterine  cavity.  ♦ 

The  nasal  mucous  membrane  is  the  commonest  source  of 
vicarious  menstruation.^  It  may  occur  at  any  age:  Cases  are 
reported  of  precocious  monthly  discharges  in  infancy;  of  men- 
struation beginning  as  a  periodic  cpistaxis  for  a  few  months  until 
the  uterine  discharge  was  established;  of  a  regular  monthly  dis- 
charge from  the  nose  from  the  thirteenth  to  the  forty-first  year. 
Vicarious  menstruation  may  cease  when  the  woman  becomes 
pregnant  and  recur  after  the  convalescence,  just  as  normal  men- 
struation does.  The  next  most  common  source  of  vicarious 
menstruation  is  the  lungs  The  trachea,  larynx,  stomach,  the 
ear,  the  eyes,  and  the  thyroid  gland  (through  a  fistula)  are  other 
sources.  Hancock^  has  reported  a  case  of  bleeding  from  the 
left  breast  preceding  each  period.  In  the  author's  service  in  the 
Howard  Hospital  a  neurasthenic  young  woman  had  vicarious 
menstruation  from  the  rectum,  with  severe  molimina. 

The  treatment  of  vicarious  menstruation  is  to  establish  a  flow 
from  the  uterus  bv  the  measures  recommended  for  amenorrhea. 

Menorrhagia  is  an  increased  or  prolonged  menstrual  dis- 
charge. It  has  many  causes;  hyperplastic  endometritis  is  the 
commonest.  Other  local  diseases  manifested  by  periodic  hemor- 
rhages are:  chronic  metritis;  sclerosis  of  the  uterine  blood-vessels; 
tertiary  syphilis;  polyps  and  fibroid  tumors;  malignant  disease 
and  tuberculosis;  inflammation  and  neoplasms  of  the  tubes  and 
ovaries.  Constitutional  diseases  causing  menorrhagia  are  anemia 
and  chlorosis  in  exceptional  cases,  though  amenorrhea  is  usually 
a  result  of  these  diseases;  hemorrhagic  diathesis,  gout,  scurv\', 
the  acute  infectious  fevers,^  malaria,  influenza,  and  saturnism. 

*  The  author  has  seen  a  case  of  pelvic  peritonitis  with  intestinal  adhesions  fol- 
lowed by  tympany,  amenorrhea,  and  the  subjective  signs  of  pregnancy  for  nine 
months.     There  was  a  regular  monthlv  discharge  of  blood  from  the  nose. 

'"Med.  News,"  1805. 

'  Severe  metrorrhagia  may  occur  as  the  initial  symptom  or  in  the  course  of 
typhoid  fever. 
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The  early  stages  of  phthisis  are  commonly  associated  with 
menorrhagia.  Cirrhosis  of  the  liver,  heart  disease,  and  nephritis 
are  also  causes.  Intestinal  parasites  have  been  noted  as  a  cause. 
The  menorrhagia  often  becomes  a  metrorrhagia — that  is,  a  con- 
tinuous bleeding  from  the  womb  or  hemorrhages  at  odd  times 
without  distinct  periodicity. 

The  treatment  may  be  medicinal  (ergotin,  hydrastinin,  stypti- 
cin,  suprarenal  extract),  but  should  usually  be  a  curettage  and  a 
careful  exploration  of  the  uterine  cavity  to  detect  a  polyp  or  other 
neoplasm.  The  positive  pole  of  a  galvanic  current  (15-40  milli- 
amp^res)  is  one  of  the  best  hemostatic  agents  for  the  endome- 
trium. Intra-uterine  appHcations  of  iodin  or  of  nitrate  of  silver 
solution  are  at  times  effective,  but  they  have  disadvantages, 
already  pointed  out.  Since  1898  cauterization  of  the  endo- 
metrium by  steam  has  had  an  extensive  vogue  in  Germany. 
Free  steam  is  injected  in  the  uterine  cavity  (atmokausis)  or  the 
steam  circulates  through  metal  tubing  without  coming  in  actual 
contact  with  the  endometrium  (zestokausis).  The  cauterization 
is  difficult  to  regulate,  is  not  entirely  safe,  predisposes  to  cervical 
stenosis  or  atresia,  and  may  obliterate  the  uterine  cavity.  In 
some  cases,  as  of  hemophilia,*  this  is  deliberately  done  by  a  longer 
or  a  repeated  application  of  the  steam.  The  author  during  the 
past  two  years  has  had  eight  cases  in  which  atmokausis  was  em- 
ployed with  success.  Steam  at  a  temperature  of  115°  C.  was 
injected  for  from  10  to  15  seconds.  Tw^o  or  three  curetments 
had  preceded  the  atmokausis  without  result.  Disease  of  the  ap- 
pendages, malignancy,  fibroids  and  polyps  must  be  excluded. 
Two  fatal  cases  have  been  observed  in  women  who  had  previously 
had  thrombosis  of  the  pelvic  veins.  This  treatment  should  only 
be  employed  after  everything  else  has  failed  and  before  resort 
to  a  hvsterectomv,  which  must  sometimes  be  considered  for  un- 
controllable  bleeding  near  the  menopause.^ 

The  tcchnic  of  atmokausis  is  as  follows:  A  thorough  dilatation  and  curettage 
precedes  the  vaporization.  Thirty-one  c.c.  of  water  is  put  in  the  Ijoilerof  Pincus's 
apparatus;  the  intra-uterine  tube,  previously  soaked  in  5  per  cent,  solution  of 
carbolic  acid,  is  attached  to  its  connections  with  the  boiler;  all  the  joints  are  screwed 
tight.  The  lighted  lamp  is  placed  under  the  boiler,  and  as  s(K)n  as  steam  is  gen- 
erated the  tubes  are  tested  to  see  that  they  are  free,  by  turning  the  stopcoc  k  on  and 
off.  The  intra-uterine  tube  is  inserted  to  within  half  an  inch  of  the  fundus;  the 
stop-cock  is  turned  half-way  between  "on"  and  "off";  that  is,  obliquely.  The 
thermometer  is  closely  watched;  as  soon  as  the  temperature  rises  to  115°  C.  the 
steam  is  turned  on  for  from  5  to  15  seconds  according  to  the  effect  desired.  It  is 
then  turned  off;  the  instrument  is  withdrawn,  the  uterine  cavity  is  washed  out  with 

'  Five  successful  cases  are  reported  in  "Centralbl.  f.  Gyn.,"  Xo.  22,   1902. 

*  The  apparatus  for  injecting  steam  into  the  uterus  is  made  by  Hahn  u.  Ldchel, 
Dantzig.  See  " EncyklojKidie  der  Geb.  u.  Gyn.,"  Leipzig,  1900;  also  "Atmo- 
kausis and  Zestokausis,"  Pincus,  Wiesbaden,  190.V 
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slcrilc  water  and  the  vagina  packed  with  sterile  gauze,  whirh  is  removed  in  twenty- 
four  houre.  The  patient  remains  in  bed  (en  days.  Irrigations  of  the  uterine  cavity 
may  be  required  during  convalescence  if  the  discharge  becomes  foul  or  profuse. 

A  pennanent  cure  of  menorrhagia  or  metrorrhagia  can  not 
be  expected  unless  the  cause  is  removed,  if  possible,  and  a  treat- 
ment of  the  cause  alone  is  sometimes  sufficient  to  cure  the  menor- 
rhagia. Thus,  the  treatment  of  a  chronic  malaria  has  checked 
excessive  menstruation,  without  any  local  measures  whatever, 
and  the  removal  of  intestinal  parasites  has  had  the  same  result. 


for  atmokausis. 


In  obstructed  circulation  from  weak  heart,  valvular  disease,  and 
cirrhosis  of  the  liver,  digitalis  or  strophamhus  must  be  added  to 
the  treatment  or  may  be  all  that  is  required. 

Dysmenorrhea.— Painful  menstruation  in  which  the  suffering 
exceeds  the  usual  depression,  discomfort  in  the  pelvis  and  back, 
and  the  nervous  excitation  commonly  experienced  by  all  women 
is  one  of  the  commonest  g>-necological  affections  demanding  the 
physician's  attention.  Unfortunately  its  cure  is  as  puzzling  a 
problem  as  confronts  the  clinician. 
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At  one  time  dysmenorrhea  was  regarded  as  indicating  simply 
a  mechanical  difficulty  in  the  escape  of  the  menstrual  blood,  and 
this  impression  prevails  largely  to-day.  Painful  menstruation, 
however,  is  by  no  means  such  an  uncomplicated  subject.  It  may 
depend  upon  a  hyperesthesia  of  the  endometrium.  When  the 
mucosa  is  infiltrated  with  blood  and  the  surface  epithelium  is  ele- 
vated by  extravasation,  acute  suffering  is  produced,  aggravated 
by  painful  contractions  of  the  myometrium  and  reflex  nervous  dis- 
turbances. It  may  depend  upon  an  ill  development  of  the  uterine 
blood-vessels  which  are  of  insufficient  caliber  to  contain  the  excess 
of  blood,  upon  lack  of  development  in  the  uterus  itself,  and  a  de- 
ficient capacity  of  the  uterine  cavity.  It  has  been  ascribed  to 
lack  of  development  in  the  musculature  and  elastic  tissue  in  the 
outermost  layer  of  the  uterine  muscle,  in  which  connective  tissue 
predominates  until  the  full  development  of  the  uterus  is  reached 
(at  the  twentieth  year)  or  until  pregnancy  occurs.  The  uterus 
is  consequently  enveloped  by  an  inelastic  capsule  which  resists 
distention.  It  may  be  mechanical,  especially  if  a  narrow  cervical 
canal  is  still  further  obstructed  by  angulation  in  an  acute  ante- 
flexion, or  if  the  cervical  canal  is  obstructed  by  a  polyp.  It  may 
be  a  painful  spastic  contraction  of  the  sphincter  muscle  at  the 
internal  os  and  has  been  cured  by  the  amputation  of  an  elongated 
cervix.  It  may  be  due  to  disturbances  in  the  general  nervous 
system  without  any  local  disorder  at  all;  and,  finally,  it  may 
depend  upon  ovarian  and  tubal  disease  or  upon  a  chronic  appen- 
dicitis. The  prolonged  recurrence  of  uterine  irritation  in  cases 
of  dysmenorrhea  commonly  causes  an  endometritis  by  which  the 
symptoms  are  aggravated.  Hence,  it  is  frequently  stated  that  the 
suffering  increases  as  the  girl  grows  older  and  as  the  discharge 
becomes  more  profuse.  The  usual  position  of  the  uterus  in 
cases  of  dysmenorrhea  is  one  of  exaggerated  anteflexion,  which 
is  an  evidence  of  ill  development  and  may  be  a  cause  of  mechanical 
difficulty.  Some  of  the  most  aggravated  cases,  however,  are  seen 
with  retroversion  in  unmarried  girls,  on  account,  perhaps,  of  the 
endometritis  and  pelvic  congestion  which  are  results  of  the  dis- 
placement. 

It  can  readily  be  understood  why  marriage  and  maternity  so 
often  cure  dysmenorrhea.  Coitus  and  pregnancy  stimulate  the 
development  of  the  uterus.  Labor  permanently  dilates  the  cervi- 
cal canal.  The  exfoliation  of  the  decidua  and  the  evolution  of  a 
new  endometrium  in  the  puerperium  may  replace  a  hyperesthetic 
with  a  normal  mucous  membrane. 

The  s)Tnptoms  of  dysmenorrhea  are  pains  in  the  uterine  region 
of  a  cramp-like  nature,  with  exacerbations  and  remissions  for  the 
first  twelve  to  thirty-six  hours  of  the  flow,  associated  often  with 
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nausea  and  vomiting  and  with  nervous  disturbances,  reaching  in 
the  worst  cases  to  the  grade  of  hysterical  convulsions  or  causing 
syncope.  The  suffering  may  not  be  localized  in  the  pelvic  region 
at  all,  but  may  be  manifested  in  a  severe  headache  or  entirely  in 
psychical  outbreaks. 

In  the  intermenstrual  intervals  there  is  no  discomfort,  except 
in  some  cases  a  manifestation  of  intermenstrual  pain  or  *'Miltel- 
schmerz.'*  Usually  the  pain  is  more  severe  the  greater  the  quan- 
tity of  the  discharge.  It  is  not  uncommon,  however,  in  cases 
of  ill-developed  uteri,  to  obtain  a  history  of  severest  pain  with  a 
scanty  discharge,  relieved  or  mitigated  if  the  flow  becomes  nor- 
mal in  quantity.  If  the  dysmenorrhea  depends  upon  ovarian  or 
tubal  disease,  or  upon  appendicitis,  the  pain  is  greatest  before  and 
after  the  flow,  being  relieved  during  the  time  of  the  actual  dis- 
charge and  is  locahzcd  above  one  or  both  groins. 

In  cases  of  hyperesthetic  endometrium  the  introduction  of  a 
uterine  sound  and  the  impact  of  its  point  upon  the  fundai  endo- 
metrium often  elicit  the  same  kind  of  pain  which  the  patient  expe- 
riences during  menstruation. 

The  suff'ering  of  dysmenorrhea  is  influenced  greatly  by  the 
patient's  health  and  the  condition  of  the  nervous  system.  The 
oven\'orked  school-girl  removed  from  her  studies  and  leading  a 
healthy  open-air  life  may  be  entirely  reheved  without  other  treat- 
ment. 

Many  young  women  who  suffer  severely  every  month  in  the 
trying  climate  and  the  feverish  social  life  of  American  cities  are 
entirely  free  from  pain  in  their  summer  outings  or  during  a  trip 
abroad. 

Treatment. — There  was  a  time  when  everv  case  of  dvsmen- 
orrhea  was  supposed  to  indicate  a  forcible  dilatation  of  the  cer- 
vix and  a  curettage.  While  it  is  undeniable  that  these  measures 
are  often  of  the  greatest  service  and  should  frequently  be  the 
starting-point  of  treatment,  the  physician  who  depends  upon 
them  alone  in  every  case  will  subject  himself  and  his  patients 
to  many  a  disappointment. 

If  dilatation  of  the  cer\ical  canal  is  attempted  it  should  be 
as  thorough  and  permanent  as  possible.  Schatz's  metranoikter, 
left  in  the  uterus  for  twenty-four  hours  after  forcible  dilatation 
with  two  and  four  branched  dilators  gives  the  widest  and  the  most 
permanent  dilatation  that  can  be  secured. 

The  neurasthenic  woman  requires  appropriate  treatment  for 
her  nervous  condition  and  may  need  nothing  else.  The  young 
woman  under  a  ner\'ous  strain  in  her  occupation  or  social  life 
with  a  h\peresthetic  endometrium  may  be  cured  by  a  better 
regulated  existence,  freedom  from  care  or  excitement,  and  mod- 
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erate  outdoor  exercise.  Ill-developed  uteri  with  scanty  menstru- 
ation may  require  the  medicinal  treatment  of  chlorosis  with  ab- 
dominal massage,  Swedish  movements  and  horseback  riding. 

A  stimulant  treatment  of  the  myometrium  and  of  the  endo- 
metrium by  the  negative  pole  of  a  constant  current  (6-12  mil- 
liamp^res)  and  by  the  interrupted  current  is  often  of  undoubted 
advantage  in  such  cases,  but  there  are  grave  objections  to  local 
treatment  in  young  unmarried  women. 

Such  an  abnormality  as  retroversion  should  be  corrected,  best 
by  the  operative  treatment  in  unmarried  women,  preceded  by  a 
dilatation  and  curettage. 

Amputation  of  the  cervix  may  be  required  in  cases  of  elonga- 
tion of  the  vaginal  portion.  A  laxative  just  before  the  expected 
period  and  rest  in  bed  for  the  first  twelve  or  twenty-four  hours 
of  the  flow  should  be  recommended  in  all  cases  until  the  course 
of  treatment  to  effect  a  permanent  cure  has  been  decided  upon 
and  carried  out. 

The  medicinal  relief  of  the  intense  suffering  of  dysmenorrhea 
is  a  problem  frequently  and  urgently  presented  to  the  physician, 
but  is  one  often  most  difficult  of  solution.  A  hypodermic  of 
morphia  relieves  the  pain  most  quickly  and  effectually,  but  there 
is  great  danger  by  its  use  every  month  of  establishing  the  opium 
habit.  Antipyrin,  phenacetin,  and  acetanilid  are  often  of  service. 
Acetanilid  (gr.  ij)  with  carbonate  of  ammonia  (gr.  iij)  and  heroin 
(gr.  yt)  every  hour  for  three  doses  is  as  effectual  as  any  single 
remedy  except  morphia.  Nitroglycerin,  gr.  ^J^^j-  every  three  or 
four  hours,  or  thyroid  extract  sometimes  gives  brilliant  results. 
Apiol  is  usually  disappointing.  Bromid  of  sodium  (gr.  v)  and 
elixir  of  valerianate  of  ammonium  (foij)  every  four  hours  are 
of  service,  combined  with  the  acetanilid  and  carbonate  of  am- 
monium. Fluid  extract  of  viburnum  prunifolium  (foj),  diluted, 
every  three  hours,  may  prove  a  useful  adjuvant  of  other  treat- 
ment. Tincture  of  gelsemium  seven  to  ten  days  before  the  flow 
in  lo-drop  doses  is  sometimes  efficient.  A  useful  routine  pre- 
scription for  the  cramps  themselves  is:  paregoric  (foj),  tinct. 
ginger  (foj),  chloroform  ("Kxv),  with  acacia  and  peppermint 
water.  Hot  alcoholic  drinks,  especially  gin  and  water,  are 
household  remedies  that  will  probably  be  tried  without  the  physi- 
cian's advice.  Hot  applications  to  the  hypogastrium,  hot  in- 
jections in  the  rectum,  a  hot  sitz-mustard  bath  in  a  scanty  or 
retarded  flow  are  often  required. 

The  proposition  of  Fliess*  to  touch  '* genital  spots*' ^  in  the 

*"Dic  Bcziehungcn  zwischcn  Nase  u.  wciblichcn  Gcschlcchtsorganen," 
Wicn,  iSgy. 

'  One  on  the  tuberculum  septi,  the  other  on  the  inferior  turbinated,  congested 
and  sensitive  during  menstruation. 
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nasal  mucous  membrane  with  cocain  or  to  cauterize  them  has 
been  tried  extensively  in  Germany  with  varied  results.  It  is 
difficult  to  understand  how  it  succeeds  except  by  suggestion. 
The  Germans  recommend  scarification  of  the  cervix  and  local 
bloodletting  just  before  the  period,  but  frequently  repeated  local 
treatments  are  not  to  be  recommended  in  young  women. 

Schultz  proposes  to  split  the  capsule  of  the  uterus,  in  order 
to  allow  its  freer  expansion.^ 

The  tubal,  appendiceal  and  ovarian  forms  of  dysmenorrhea 
can,  as  a  rule,  only  be  cured  by  operative  treatment. 

Membranous  dysmenorrhea  or  exfoliative  endometritis  is  charac- 
terized by  the  expulsion  of  a  fibrinous  cast  of  the  uterine  cavity  or 
of  the  superficial  portion  of  the  mucous  membrane  at  the  menstrual 
period,  accompanied  usually,  but  not  always,  with  severe  pain. 
There  is  no  fever,  but  often  a  pronounced  malaise  for  some  days 
after  the  flow.  During  this  time  there  is  frequently  a  profuse 
leukorrhea.  The  discharge  of  membrane  may  occur  regularly 
with  every  period  or  only  at  intervals  of  three  or  four  months. 
The  discharged  membrane  may  be  a  complete  sac,  hke  the 
decidua  in  some  cases  of  extra-uterine  pregnancy,  but  it  is  more 
likely  to  be  expelled  in  several  pieces.  It  may  be  i  to  3  milli- 
meters thick.  The  microscopical  examination  shows  an  inter- 
stitial endometritis,  with  a  development  of  the  interglandular 
cells  to  a  degree  that  suggests  the  decidual  cells  of  pregnancy, 
but  there  is  not  the  same  increase  in  the  amount  of  protoplasm 
nor  the  universal  presence  of  these  cells  that  is  characteristic  of 
the  mucosa  of  gestation.  The  superficial  epithelium  is  preserved 
in  places  or  is  wanting  entirely.  The  glands,  few  in  number, 
run  an  irregular  course.  The  tissue  does  not  stain  well  and 
suggests  some  degree  of  maceration,  which  has,  no  doubt,  oc- 
curred in  the  time  intervening  between  its  detachment  and  expul- 
sion from  the  uterus  (Gebhard).  The  microscopical  changes 
found  in  the  discharged  membrane  may  not  be  discoverable  in 
the  mucous  membrane  removed  by  the  curet  in  the  intermenstrual 
interv^als.  The  inflammatory  process,  therefore,  recurs  at  each 
period  and  subsides  in  the  interval.^ 

Endometritis,  heredity,  imprudence  during  the  periods,  have 
been  described  as  the  causes  of  membranous  dysmenorrhea. 
The  majority  of  the  cases  are  inexplicable.  In  twenty-seven 
women  Lohlein^  found  twenty-one  sterile. 

'  "Monatssch.  f.  Geb.  u.  Gyn./'  Bd.  xviii. 

*  KoUmann  ("Miinch.  med.  Wochcnschr.,"  iQoi,  No.  37)  denies  that  there  is 
a  uniform  histology  of  membranous  dysmenorrhea,  the  membrane  in  his  investiga- 
tions being  sometimes  normal,  sometimes  showing  interstitial  or  glandular  hyper- 
trophy, round-cell  infiltration,  or  fibrinous  exudate. 

''"Ccntralbl.  f.  Gyn.,"  1886,  p.  465. 
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Treatment  is  often  of  no  avail.  Curettage  and  cauterization 
of  the  uterine  cavity  with  pure  carbolic  acid  may  prove  effectual; 
so  may  electrical  cauterization  of  the  endometrium.  Improve- 
ment of  the  general  health,  open-air  exercise,  change  of  air  and 
scene  may  be  required. 

Sterility. — If  a  woman  remains  unimpregnated  eighteen 
months  after  marriage,  without  taking  measures  to  prevent  con- 
ception, she  may  be  called  sterile.  In  at  least  20  per  cent,  of 
sterile  marriages  the  fault  lies  with  the  male.*  His  spermatozoa 
should  be  examined  under  the  microscope  and  his  potentia  cceundi 
should  be  ascertained  in  ever)'  case  as  part  of  the  routine  investi- 
gation of  sterility  in  the  female.  The  causes  of  sterility  in  the  wife 
mav  be  classified  as  follows: 

Anatomical  or  developmental  defects  preventing  normal  in- 
semination or  presenting  mechanical  obstacles  to  the  access  of 
the  spermatozoa  to  the  ovum.  Atresia  or  stenosis  of  any  part  of 
the  genital  tract,  absence  or  arrested  development  of  the  ovaries 
may  prevent  impregnation.  The  commonest  developmental  anom- 
aly responsible  for  sterility  is  stenosis  of  the  cervical  canal  and 
a  U-shaped  anteflexion  of  the  uterus. 

Diseases,  injuries,  and  displacements  of  the  vulva,  such  as 
vaginismus,  kraurosis,  and  neoplasms  may  prevent  normal  insemi- 
nation, and  are  usually,  but  not  necessarily,  a  bar  to  conception, 
the  mere  deposition  of  semen  upon  the  external  genitals  being 
followed  sometimes  by  impregnation.  An  injury  of  the  vulva 
which  the  author  has  twice  seen  responsible  for  sterility  is  a  per- 
foration of  the  fossa  navicularis  into  the  rectum  at  the  first  coitus, 
the  hymen  remaining  intact.  Subsequent  intercourse  occurred 
by  way  of  the  fistula. 

Stenosis  of  the  vagina  may  prevent  conception.  In  a  case  of 
the  author's,  however,  with  the  vagina  reduced  by  acquired  stenosis 
to  a  narrow  sinus  throughout  its  whole  length,  barely  admitting  a 
surgeon's  probe,  impregnation  occurred  by  the  deposition  of  semen 
upon  the  vulva.  Coitus  in  such  cases  has  not  infrequently  been 
practised  by  the  urethra,  which  has  been  gradually  dilated.  With 
a  coincident  vesicovaginal  fistula  above  the  site  of  complete  atresia 
impregnation  is  possible  and  has  occurred.  Injury  of  the  pelvic 
floor,  destruction  of  the  perineum,  inversion  of  the  vagina,  may 
be  causes  of  sterility  by  preventing  the  retention  of  seminal  fluid. 

Retroversion  of  the  uterus  may  be,  but  is  by  no  means  neces- 
sarily, a  cause  of  sterility.     In  the  supine  position  the  cervix  is 

*  The  percentage  of  rases  in  which  the  male  is  at  fault  is  usually  put  much 
higher  than  20  per  cent,  by  those  who  have  investigated  the  matter  carefully.  The 
gv'necologist  naturally  sees  a  larger  pro|x)rtion  of  cases  in  which  the  woman  is  at 
fault.  For  statistics  on  this  subject  see  **  Die  Pathologie  u.  Therapie  der  Unfrucht- 
barkeit  des  Weibes,"  Ferdinand  Schenk,  Berlin,  1903. 
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tilted  upward  and  is  not  bathed  as  it  should  be  in  the  seminal 
lake  occupying  the  posterior  vault  of  the  vagina.  The  motility 
of  the  spermatozoa  may  overcome  the  obstacle,  but  cases  of  steril- 
ity are  cured  sometimes  by  a  pessary  or  the  operative  treatment 
of  retroversion. 

A  complete  prolapse  of  the  uterus  usually  prevents  concep- 
tion, but  in  a  case  of  the  author's  impregnation  took  place  in  spite 
of  a  total  prolapse  of  years'  duration.  A  fibromyoma  or  other 
neoplasm  of  the  uterus  or  of  the  endometrium  may  prevent  con- 
ception by  opposing  obstacles  to  the  ascent  of  the  spermatozoa, 
but  the  motility  of  the  latter  may  enable  them  to  surmount  bar- 
riers mountains  high  in  comparison  with  their  microscopical  size 
and  to  traverse  the  most  tortuous  canal. 

Endometritis  with  a  profuse  mucopurulent  leukorrhea  may 
prevent  conception,  but  there  is  often  an  associated  salpingitis 
which  is  the  real  bar  to  impregnation.  An  intensely  acid  dis- 
charge from  the  cervix  may  be  inimical  to  the  activity  or  the 
existence  of  the  spermatozoa. 

The  commonest  disease  of  the  genitalia  accountable  for  sterility 
is  salpingitis  with  closure  of  the  abdominal  ostium  by  adhesive  in- 
flammation. The  common  cases  of  ** one-child  sterility"  are  usu- 
ally due  to  this  cause,  and  it  also  explains  the  infrequency  of 
conception  in  prostitutes.  Diseases  and  neoplasms  of  the  ovaries 
destroying  them  as  egg-producing  glands,  their  inclosure  in  an 
adventitia  of  inflammator)'  exudate,  and  a  thickening  of  the  proper 
capsule  prevent  ovulation  and  therefore  preclude  conception. 

Anemia  and  wasting  diseases  may  deprive  the  Graafian  folli- 
cles of  the  blood  required  for  their  maturation  and  rupture  and 
so  may  prevent  ovulation. 

The  Psychic  Causes  of  Sterility. — It  is  true  that  women  may 
be  impregnated  while  asleep,  drunk,  asphyxiated  or  unconscious 
from  any  cause;  by  the  mere  deposition  of  semen  upon  the  exter- 
nal genitalia;  by  the  artificial  injection  of  seminal  fluid  into  the 
genitalia,  without  ever  experiencing  the  least  sexual  sensation. 
Nevertheless,  a  lack  of  affinity  between  the  man  and  woman,  an 
absence  of  sexual  passion  and  of  an  orgasm  may  account  for 
sterility. 

Treatment. — It  is  obvious  that  the  treatment  must  be  directed 
to  the  cause  and  must  vary  greatly  in  individual  cases.  A  care- 
ful study  of  the  patient  should  naturally  precede  the  treatment. 
The  case  may  call  for  the  removal  of  tumors  from  the  vulva;  the 
cure,  if  possible,  of  kraurosis;  the  gradual  dilatation  of  the  intro- 
itus  vagitKB  or  cutting  the  levator  ani  muscles  in  vaginismus;  the 
correction  of  atresia  or  stenosis  in  the  genital  canal;  the  excision 
of  the  h}Tnen  and  the  closure  of  fistulae;    the  repair  of  vaginal 
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injuries,  or  the  reposition  of  a  displaced  uterus.  A  tonic  treat- 
ment for  anemia  may  be  indicated.  An  improvement  of  general 
health  and  strength  by  travel,  open-air  exercise  and  a  generous 
diet  will  sometimes  be  successful  when  local  treatment  has  failed. 
Experiments  upon  the  lower  animals,  as  well  as  upon  human 
beings,  have  demonstrated  the  feasibility  of  transplanting  the 
ovary  to  some  other  situation  than  its  normal  one  in  the  peritoneal 
cavity,  or  even  of  implanting  the  ovary  recently  removed  from 
another  person  with  continued  functional  activity  and  a  subse- 
quent conception. 

A  myomectomy  or  the  removal  of  any  pelvic  or  abdominal 
tumor  exerting  pressure  upon  the  genital  canal  may  remove 
the  obstacle  to  conception.  If  there  is  uterine  or  cervical  leukor- 
rhea  a  curettage  and  applications  of  antiseptics  or  astringents  to 


Fig.  389.- — Excision  of  tubal  wall  for  sterility  from  ocrlusion  of  the  abdominal 

the  endometrium  arc  indicated.  If  the  uterine  discharge  is  in- 
tensely acid  it  is  claimed  that  intra-uterine  applications  of  milk 
of  magnesia  shortly  before  coitus  make  conception  possible.  A 
gouty  diathesis  sometimes  associated  with  this  acid  discharge 
should  be  treated  appropriately.  From  their  nature  many  cases 
are  incurable.  Occasionally  a  marriage  sterile  for  many  years 
may  inexplicably  prove  fruitful  without  special  treatment.  The 
author  has  had  under  his  charge  in  confinement  a  woman  who 
conceived  for  the  first  time  after  more  than  twenty  years  of  mar- 
ried life,  when  she  had  given  up  all  hope  of  such  an  event.  The 
physician  should  usually  be  careful  not  to  inform  his  patient 
bluntly  that  she  is  hopelessly  sterile.  She  should  be  allowed  to 
entertain  some  hope  of  maternity  until  the  lapse  of  years  has 
reconciled  her  to  the  idea  that  she  can  not  expect  offspring. 


PART  VIII. 

THE  FALLOPIAN  TUBES;  EXTRA-UTERINE  PREG- 
NANCY. 

THE  FALLOPIAN  TUBES. 

The  uterine  or  Fallopian  tubes  run  from  the  cornua  of  the 
uterus,  in  the  upper  edges  of  the  broad  ligament,  to  the  ovaries. 
They  are  divided  into  the  following  parts:  The  uterine  ostium, 
a  funnel-shaped  opening  into  the  uterine  cavity;  the  intramural 
or  uterine  portion  running  through  the  uterine  wall;  the  isthmus, 
the  narrow  inner  third  of  the  free  tube,  springing  from  the  uterus 
between  the  insertions  of  the  round  and  ovarian  ligaments,  but 
at  a  slightly  higher  level;  the  ampulla,  the  expanded  outer  two- 
thirds  of  the  tube;  the  infundibulum,  a  funnel-shaped  expansion 
at  the  end  of  the  tube  in  the  bottom  of  which  is  the  abdominal 
ostium  and  the  fimbria?,  surrounding  the  infundibulum,  one  of 
which,  the  ovarian  fimbria,  runs  to  the  upper  or  tubal  pole  of  the 
ovary,  to  which  it  is  attached.  There  is  a  distinct  groove  along 
the  upper  surface  of  this  fimbria,  lined  with  epithelium.  The 
other  fimbriae  are  usually  in  contact  with  the  ovar\\  The  upper 
edge  of  the  broad  ligament  to  which  the  tube  is  attached  or  in 
which  it  is  embedded  is  called  the  mesosalpinx. 

The  Fallopian  tube  has  the  following  average  dimensions : 


Length 12.5    cm. 

Width  of  the  isthmus  near  the  uterus 0.3     " 

Greatest  width  of  the  ampulla 0.8     " 

Length  of  the  isthmus 4.5     " 

"       "     *♦   fimbria; 1.25  " 

"       "     "  ampulla 8.0     " 

"       "     "  ovarian  fimbria 2.75   " 


The  tubal  walls  consist  of  a  mucous,  a  muscular  and  a  serous 
coat.  The  tubal  mucosa  possesses  no  glands  and  no  submucosa. 
It  has  the  round  cells  found  in  the  interglandular  substance  of 
the  uterine  mucosa.  It  is  thrown  into  longitudinal  folds  or  plica- 
tions, beginning  in  the  isthmus  as  slight  elevations,  but  be- 
coming so  well  marked  in  the  ampulla  that  the  folds  reach  across 
the  lumen  of  the  tube,  giving  such  a  complicated  appearance 
to  a  transverse  section  that  this  portion  of  the  tubal  canal  is 
called  the  labyrinth.  The  epithelium  is  ciliated,  the  cilia  lashing 
toward  the  uterus.     The  fimbriae  are  clothed  on  their  inner  sur- 
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face  with  this  ciliated  epithelium,  and  the  groove  of  the  c 
fimbria  is  similarly  provided,  the  epithelium  growing  beyond  the 
upper  edges  of  the  groove,  encroaching  somewhat  upon  the  serosa 
of  the  mesosalpinx,  and  being  continuous  with  the  columnar 
epithelium  covering  the  ovar\'. 

The  muscular  coat  has  three  layers:  an  inner,  feebly  de- 
veloped, of  longitudinal  fibers;  a  middle,  well  developed,  of  circu- 
lar fibers;  and  an  outer  thin  layer  of  longitudinal  fibers. 

The  serous  coat  has  likewise  three  layers:  a  subserosa,  a 
tunica  adventitia  and  a  tunica  serosa. 

The  blood-vessels  are  a  terminal  branch  of  the  uterine  artery, 


Rg.  390. — Normal  Fallopian  tube,  uierinc  end:   m,  -Muro^a;   /,  lumen  of  eanal; 
/,  tube-wall  (McConncll  and  J.   C.  Hir=" 

given  off  just  in  front  of  the  ovarian  ligament  and  running  along 
the  under  surface  of  the  lube  to  anastomose  with  a  branch  of  the 
ovarian  artery.  Veins  accompany  the  arteries.  The  tubal  walls 
themselves  are  richly  suppfied  with  blood-vessels.  There  is  a 
well-devclo|>ed  venous  plexus  under  the  serous  coat. 

The  lymphatics  of  the  tubes  are  two  or  three  branches  run- 
ning along  the  upper  margin  of  the  broad  ligaments,  anastomos- 
ing with  ducts  from  the  uterus,  with  the  plexus  at  the  hilum  of  the 
ovary  and  emptying  into  the  lumbar  glands. 

The  nerves  arc  dcri\'ed  from  the  uterovaginal  plexus  and  from 
that  of  the  ovarian  artery.     Branches  accompany  the  blood-vessels 
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and  fonn  a  plexus  in  the  subserosa,  from  which  tenninal  filaments 
go  to  the  other  coats  of  the  tube. 

Dependent  usually  from  the  ovarian  fimbria  is  a  small  cystic 
body,  the  hydatid  of  Morgagni,  with  a  long,  slender  pedicle.  Its 
wall  is  connective  tissue,  its  lining  membrane  a  pavement  epithe- 
lium, sometimes  columnar  or  ciliated,  and  its  contents  a  clear 
fluid.  It  varies  in  size  from  that  of  a  pea  to  that  of  a  hickory 
nut.  Its  pedicle  may  reach  a  length  of  3  centimeters  or  more. 
It  represents  the  terminal  end  of  the  Mullerian  ducts. 

Diseases  of  the  Tubes. — The  tubes  may  be  congested;  they 
may  be  displaced.  They  are  subject  to  a  variety  of  inflamma- 
tions ;  and  they  may  be  the  seat  of  neoplasms. 


Congestion  of  the  tubes  may  be  the  result  of  obstructed  circu- 
lation, of  a  systemic  infection,  such  as  cholera,  of  external  bums 
or  of  phosphorus-poisoning.  The  circulation  is  obstructed  by 
torsion,  by  displacements  of  the  tubes,  as  in  inguinal  hernia,  and 
inversion  of  the  uterus,  by  constricting  bands  of  adhesive  Ijinph, 
by  thrombosis  of  the  spermatic  vein,  by  a  passive  congestion 
of  ail  the  pelvic  organs,  or  by  heart  and  liver  diseases. 

Torsion  of  the  tubes  may  be  so  extreme  as  to  sever  the  tube 
at  its  inner  third  with  the  corresponding  portion  of  the  broad  and 
ovarian  ligaments.  In  the  case  diagrammatically  represented  in 
figure  412  the  outer  two-thirds  of  the  tube  with  the  ovary  were 
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torn  loose  and  lifted  out  of  the  abdomen  by  light  traction;  there 
was  no  hemorrhage;  the  ovary  and  tube  were  necrotic.  A  case 
is  reported  of  detachment  of  the  tube  and  its  reattachment  in  the 
lumbar  region,  where  it  was  nourished  by  a  vessel  from  the  aorta. 

The  congested  tube  is  swollen,  dark  red  in  color,  and  the 
fimbriae  may  appear  actually  erected.  There  may  be  extrava- 
sations of  blood  in  the  walls,  hemorrhages  into  the  lumen, 
hyaline  degeneration  of  the  blood-vessels,  necrosis  of  the  mucosa 
and  of  the  muscularis. 

Displacements  of  the  tubes  accompany  displacements  of  the 
uterus;  in  retroflexion  they  are  necessarily  carried  downward  and 
backward;  in  prolapse  they  may  accompany  the  descent  of  the 
uterus;  in  inversion  they  lie,  partly  at  least,  in  the  cup  formed  by 
the  inverted  uterus.  They  are  sometimes  enormously  elongated 
by  intraligamentary  cysts,  over  the  top  of  which  they  run,  reach- 
ing a  length  of  30  centimeters  or  more/  They  have  been  found 
in  inguinal  and  crural  hernias.  They  may  run  an  oblique  course 
upward  and  forward  to  the  iliac  fossae,  or  they  may  be  arrested 
by  adhesions  in  embryonal  life  at  the  level  of  the  kidneys  by  an 
attachment  of  the  ovary  in  that  situation  and  the  prevention  of  its 
normal  descent.' 

Inflammations  of  the  tubes  are  non-infectious  and  infectious. 
The  former  may  be  due  to  cold,  injuries  and  the  reflux  of  irritating 
substances  injected  into  the  uterus,  such  as  iodin.  The  acute  con- 
gestion of  menstruation  may  be  exaggerated  to  the  degree  of  in- 
flammation; and  stagnation  of  the  tubal  secretion  in  consequence 
of  an  abnormal  tortuosity  of  the  tube  may  prove  a  chronic  irritant 
exciting  inflammation. 

The  infectious  inflammations,  due  to  the  presence  of  bacteria, 
are  much  commoner  than  the  noninfectious.  Infection  of  the 
tubes  can  occur  from  the  peritoneum,  the  intestines,  the  uterus, 
the  blood-  and  lymph-channeLs.  Tuberculosis  is  a  good  example 
of  infection  of  the  tube  from  the  peritoneum.  The  bacteria  of 
the  bowel  gain  access  from  adhesions  between  a  coil  of  intestine 
and  the  tube,  or  secondarily  from  the  peritoneal  cavity.  Gonococci 
most  commonly  advance  along  the  uterine  mucous  membrane, 
through  the  uterine  ostium  to  the  tubal  mucous  membrane;  so  do 
colon  bacilli  and  staphylococci.  Streptococci  usually  penetrate  the 
myometrium  and  make  their  way  to  the  tubes  by  way  of  the 
lymphatics  or  blood-channels.  Anaerobic  saprophytes  are  present 
in  cases  of  hematosalpinx  complicating  acquired  g\'natresia  or  in 
any  case  of  retention  of  putrescible  material  in  the  tubes. 

*  Paver  reports  a  tube  76  centimeters  long  ("Monatsschr.  f.  Geburtsh.  u. 
Gyn.,"  Bd.  xiv,  p.  745). 

'  Busse,  "Monatsschr.  f.  Geburtsh.  u.  Gyn.,"  Bd.  xiii,  H.  6 
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The  commonest  infecting  micro-organism  in  the  tube  is  the 
gonococcus.  In  218  pus-tubes  they  were  found  74  times  {Klein- 
hans).  Streptococci  are  next  in  frequency;  tubercle  bacilli  next; 
then  follow  colon  baciUi,  staphylococci,  diplococci  pneumoniie 
and  pneumo bacilli,  Koch'  demonstrated  typhoid  bacilli  in  the 
mucopurulent  contents  of  an  inflamed  tube  two  months  after  an 
attack  of  typhoid  fever,  Dirmoser^  reports  another  case.  It  is 
usually  impossible  to  demonstrate  the  infecting  agent  in  a  pyo- 
genic inflammation  of  the  tubes.  In  370  pus-tubes  examined  by 
Wertheim,  Witte,  Martin  and  Menge,  227  were  sterile.  The 
micro- organism 5  expire  by  being  confined   in  a   narrow  space, 


Fig.  3(j2.— Acute  septic  sal[.ingi 


destroj'cd  by  their  own  secretions  and  by  the  compression  to  which 
the  tubal  contents  are  subjected.  The  kind  of  infeclion  can  only 
be  inferred  from  the  patient's  history  and  physical  signs  elsewhere, 
which  may  point  to  gonorrhea  or  to  a  puerperal  infection,  proba- 
bly streptococcic.  An  auto-infection  of  the  lubes  is  described, 
but  the  infectious  bacteria  must  at  some  time  have  come  from 
without,  usually  along  the  genital  canal  from  gonorrheal  infection 
in  coitus  or  otherwise,  from  puerperal  infection,  from  the  introduc- 
tion of  instruments  inlo  the  uterus  or  from  operations  upon  the 
"  Monatsschr.  t.  Gi-b.  u.Gyn.,"  Bd.  xvi.  H.  j. 
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Fig.  J93. — Chronic  j)s<'udofollitular  saljiingiiis. 


FiR,  ,iq4— Pu^-liihc, 


Fig.  396. — Pus-lube. 
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genitalia;  or  possibly  from  the  other  sources  of  tubal  infection 
enumerated — the  peritoneum,  the  bowel  or  the  lymph-  and  blood- 
channels. 

Pathological  Anatomy. — The  mucous  membrane  of  the  tubes 
exhibits  round-cell  infiltration,  hyperplasia  of  the  mucous  folds,  ag- 


F'g-  39**.— Pus-lubi-,  laid  oiwn  by  miilian  Lmgiluilinal  si'dion. 

glutination  of  the  apposed  surfaces  at  the  terminal  expansion  of  the 
plications,  and  the  inclosure  of  cyst  s[>accs  beneath  {salpingUis 
psfudojollkularis  cystica).  The  ciliated  epithelium  is  long  pre- 
served in  these  deeper  spaces,  while  it  may  early  disappear  on 
the  peripherj'  of  the  plications,  being  replaced  by  granulation 
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Fig.  399. — Tubo^jvarian  cyst. 


.>^ 
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Fig.  400. — Inlrrsliiifll  salpingitis. 
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tissue.  There  may  be  such  an  intimate  union  of  the  latter  by  adhe- 
sions that  there  is  no  longer  a  continuous  tubal  canal.  The  usual 
effect  of  any  microbic  infection  of  the  tubal  mucous  membrane  is 
pus-production.  This  is  most  commonly  the  case  in  gonorrheal  in- 
fection, but  not  invariably.     The  less  virulent  micro-organisms, 


Fig.  401. — InictBiiiiiil  suli'ingitis;  tube  laid  open  by  median  longitudinal  section. 


such  as  staphylococci  and  colon  bacilli  and  any  of  the  others,  if 
they  are  in  a  condition  of  diminished  virulence,  produce  a  tubal 
catarrh,  with  a  thin  mucoscrous  secretion. 

An  early  result  of  infectious  endosalpingitis  is  the  closure  of 
the  abdominal  ostium  of  the  tube.     The  thickened  tubal  walls. 
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congested  or  inflamed  in  sympathy  with  the  inflammation  of 
the  interior,  grow  out  beyond  the  fimbria;,  encircling  them,  so  that 
they  adhere  by  their  external  peritoneal  surfaces  and  in  time 
completely  disappear.  Another  method  of  closure  is  by  an  exu- 
date of  Iv-mph  around  and  over  the  fimbria;,  scahng  the  infundibu- 
lum.  In  this  form  of  peritoneal  inflammation  around  the  fim- 
briated extremity  of  the  tubes  the  ovarj'  is  often  involved,  so  that 
one  or  more  follicles  open  when  they  rupture  into  an  inclosed 
space  containing  the  tubal  fimbria;.  The  fluid  continuing  to 
accumulate  and  the  follicle  to  expand,  a  follicular  cyst  of  the  ovarj' 
by  gradual  distention  grows  around  the  abdominal  end  of  the 
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tube;  hence  in  a  tubo-ovarian  cyst,  as  it  is  callc<I,  ihc  fimbriie  are 
always  found  in  the  interior  of  the  ovarian  follicular  space,  usually 
adherent  to  its  wall. 

As  pus  accumulates  within  the  tube  in  a  pyosaljiinx,  the 
lumen  is  distended  and  the  mucosa  is  enormously  hypcrtro- 
phicd.  The  degree  of  distention  depends  to  a  great  exlcnl  upon 
the  im]>lication  of  the  tubal  walls  in  the  inflammation;  if  there  is 
a  jironounccd  interstitial  salpingitis  with  .-jrcat  thickening  of  the 
muscularis,  the  distention  of  the  tubal  canal  is  limited  or  does 
not  occur  at  all. 

If  the  tubal  walls  off'cr  feeble  opfwsilion  to  the  distention  of 
the  canal,  the  tubal  cyst  may  reach  the  size  of  a  fetal  head;   the 
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walls  are  very  thin  and  the  tubal  mucous  membrane,  even  in  a 
pus-tube,  exhibits  an  atrophy  as  extreme  almost  as  is  seen  in 
hydrosalpinx  or  hematosalpinx. 

The  distention  of  the  tubes  is  confined  mainly  to  the  outer 
two-thirds.  The  inner  third  is  commonly  thickened,  but  not  dis- 
tended. The  canal  of  the  inner  third  is  reduced  in  caliber  by  the 
thickened  walk,  by  the  thickened  mucous  membrane,  and  by  actual 
strictures,  such  as  are  seen  in  the  male  urethra.  The  canal  is  fur- 
ther obstructed  by  the  sharp  angulation  commonly  seen  at  the 
junction  of  the  distended  and  non-distended  portions.  Hence  the 
escape  of  the  pus  into  the  uterine  cavity  or  the  natural  drain- 


Fif[.  404. — Salpingitis  islhmica  nodosa  cysliia:  (/,  Lumen  of  lulic;  t,  cystic 
caviliKs;  6,  blood-vessels;  m,  circular  muscle-fibors;  j,  subserous  layer.  There  is 
no  communication  between  the  cyst-cavities  and  ihe  lumen  of  the  lube  <KIcinhans). 

age  of  a  pyosalpinx  is  almost  impossible.  The  mechanical 
difficulty  of  a  spontaneous  discharge  of  the  tubal  contents  is 
likewise  increased  by  the  displacement  of  (he  outer  two-thirds  of 
the  tube  downward  and  backward.  It  docs,  however,  sometimes 
occur  and  may  be  favored  by  appropriate  treatment,  as  will  be 
indicated  later.  The  tubal  walls  may  be  .atrophied  by  the 
pressure  from  within.  More  commonly  they  are  hypertrophied 
generally  (interstitial  salpingitis)  or  locally  (salpingitis  nodosa 
islhmica).  There  may  be  multiple  abscesses  in  the  tubal  walls 
in  cases  of  streptococcic  infection  (salpingitis  interslitialis  dis- 
seminata— Zweifel).     The   blood-vessel  walls   in  the  muscularis 


438 


The  Fallopian  Tubes 


are  thickened  and  show  hyaline  degeneration.  The  usual  ser- 
pentine course  of  the  tube  is  often  converted  in  a  pyosalpinx  into 
a   corkscrew   course.     Knob-like   projections   appear,   therefore, 


FiR.  406. — HydroMlpinN. 

upon  the  surface  where  the  spiral  turns  of  the  lube  throw  it  into 
greatest  pniniim-ncc. 

Gonococci  confine  themselves,  as  already  stated,  mainly  to  tlie 
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tubal  mucous  membrane,  but  theymay  invade  the  muscularis  and 
even  the  serosa.  Streptococci  almost  always  penetrate  the  tubal 
walls,  usually  arriving  in  the  tubal  canal  through  its  walls.  The 
peritoneal  surface  is  therefore  commonly  affected  in  streptococcic 
infection,  patches  of  purulent  lymph  clinging  to  the  tubal  serosa 
as  they  do  to  coils  of  intestines  in  general  peritonitis.  The 
mesosalpinx  or  the  connective  tissue  between  the  layers  of  the 
broad  ligament  just  beneath  the  tubes  is  always  much  thick- 
ened in  streptococcic  infections,  sometimes  to  a  half  inch  or 
more,  a  condition  which  may  embarrass  the  operator  in  cases  of 
puerperal  infection,  necessitating  drainage  of  the  infiltrated  and 
infected  broad  hgamcnl  and  making  hemostasis  difficuU. 

The  localized  hypertrophies  of  the  tubal  wall  named  by  Chiari 
salpingitis  nodosa  islhmica  form  sharply  circumscribed  knobs  on 


Tig.  407. — Hydrosalpinx,  laid  open. 
the  uterine  portion  of  the  tube,  from  ihc  size  of  a  pea  to  that  of 
a  bean.  They  consist  mainly  of  hjpcrtrophicd  circular  muscle- 
fibers,  inclosing  a  cystic  space  linetl  with  epithelium,  which  is 
obviously  an  offshoot  from  the  tubal  mucous  membrane.  The 
latter  in  the  tubal  canal  may  be  replaced  by  granulation  tissue; 
the  epithehum,  if  it  is  presented,  retains  its  cilia. 

Chiari  and  Schauta  explain  these  growths  by  the  excursion 
of  a  portion  of  the  tubal  mucous  membrane  into  the  muscularis, 
which  is  excited  by  the  presence  of  the  foreign  structure  to  con- 
tinual contraction  and  so  experiences  a  localized  hypertrophy. 
Evidences  of  chronic  tubal  inflammation  always  accompany  these 
tumors.  They  were  formerly  described  under  the  name  of  tubal 
myomata  or  fibroids. 

Hydrosalpinx'  is  a  form  of  tubal  inflammation  in  which  the 
'  Synonyms;  hydrops  tuba;,  sacrosalpinx  st-rosa,  dropsy  of  Ihe  lubes. 
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abdominal  ostium,  possibly  the  uterine  ostium  also,  is  dosed  and 
in  which  there  is  an  accumulation  of  serous  fluid  or  thin  mucus 
in  the  tubal  canal,  usually  in  its  outer  two-thirds.  Ordinarily  the 
distention  of  the  tubes  is  considerable;  their  walls  are  very  thin 
and  atrophic.     They  look  like  thin-walled  cysts. 

There  is  always  a  perisalpingitis  in  every  case  of  hydrosalpinx 
which  closes  the  abdominal  ostium ;  there  is  usually  no  other  in- 
flammatory action  of  the  tube  itself.  There  must  also  be  a  clo- 
sure or  obstruction  of  the  uterine  ostium  or  the  isthmus  of  the 
tube,  otherwise  the  thin  serous  contents  would  drain  into  the 
uterus.  This  sometimes  happens  (hydrops  tubce  profluens),  but 
the  sac  usually  refills.     The  muscularis  and  the  mucous  mem- 


R.  408.  llyrlmsjilpiiiN,  >lio«-int;  ihinnini;  of  thi'  tiLbe-«-:ill  .ind  alrophy  of 
s  mfiiibr;iiic:  /.  Luniiii  ui  lulu-,  with  niiunus  niumbriino  ucinis  l.iv,  Ihinncd- 
«-\v:ill  (M<ConnclI  ;m<i  J.  C.  HirsI) 


brane  of  the  tul)e  exhibit  an  exlreme  degree  of  alrophy.  The 
latter  is  a  thin  single  layer  of  epithelium  flattened  by  pres- 
sure to  culx>i<ial  or  endothelial-hke  cells.  The  plications  are 
represented  by  slighlly  elevated  lines  joining  at  the  site  of  the 
abdominal  ostium  like  the  groins  of  interlacing  arches. 

In  exceptional  cases  the  tubal  walls  in  hydrosalpinx  art- 
much  thickened.  The  quantity  of  fluid  in  such  instances  is 
small.  Hydrosalpinx  Is  usually  bilateral.  There  is  a  previous 
history  of  puerperal  infection  in  the  majority  of  cases.  The  size 
of  the  tumors  is  commonly  moderate,  but  the  liquid  contents 
have  measured  a  liter  or  more. 
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Hemalosalpinx  is  an  accumulation  of  blood  in  a  tube,  closed 
at  its  abdominal  end  and  obstructed  or  closed  at   the  uterine 


ostium  or  isthmus.'     The  origin  of  ihc  blood  might  iKfisibly  be  a 
hemorrhage  from  the  ovan'  or  a  reflux  from  the  uterine  cavity, 

'  Chrysupathcj  n-|)orts  a  case  of  bilaliTuI  iKlctiumyum.i  o(  the  luhal  isthmus 
obslrucling  the  lulial  vunals  ("  Zoitsihr.  f,  Gcburtsh.  u.  Gyn,"  xliv,  3). 
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but  it  is  practically  always  from  the  tubal  mucosa,  the  result  of 
-tubal  -menstruation,  extreme  congestion  or  inflammation.  The 
hematosalpinx  associated  with  gynatresia  possesses  particular 
interest  for  the  gynecologist  on  account  of  its  liability  to  infection 


Fig.  4];. — Torsion  of  Fallopian  lube.  Diagram  malic.  The  ov.iri.in  and 
broad  ligaincnls  an-  ni'tcssurily  involvi'cl  in  the  lorsion.  In  this  tasf  iho  lubo  and 
ovary  wi-ro  lifted  out  ol  the  abdomen  by  light  traction.  There  was  no  ncct-ssily  for 
a  ligiituro. 

and  to  rupture  with  infection  of  the  peritoneum,  which  a  simple 
blood  effusion  would  not  do.  The  explanation  of  this  phenomenon 
usually  offered  is  that  a  hematosalpinx  is  only  found  in  an  ac- 
quired atresia;   that  it  is  the  result  of  infection  and  inflammation 
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of  the  tubes,  and  that  it  may  precede  the  acquired  atrcaa 
of  the  lower  genital  canal.  But  the  author  and  others  have 
observed  an  enormous  hematosalpinx  in  cases  of  congenital 
atresia.  It  is  likely  that  every  hematosalpinx  is  the  result  of 
an  inflammalor)'  process,  if  not  of  the  lube  itself,  at  least  of  the 
structures  surrounding  the  abdominal  ostium.  The  blood  may 
exude  from  the  tubal  mucosa  as  it  does  from  the  endometrium,  or 
it  may  escape  from  ruptured  blood-vessels.  The  cause  of  the 
hemorrhage  is  a  tubal  menstruation  or  an  acute  and  extreme 
congestion  of  the  tubes  from  torsion  or  any  of  the  causes  already 
enumerated  obstructing  the  circulation.  Torsion  is  most  apt  to 
affect  a  tube  already  distended;  hence  a  hydrosalpinx,  which  with 


Fig.  413. — Deslruttion  and  com[)lclc  absorption  of  ihc  oultr  iwo-lhirds  of  the  tube 
and  of  the  ovan'  followinR  torsion  (I'niversily  Hospital). 

its  thin  waUs  is  likely  to  be  twisted  on  itself,  may  thus  be  con- 
verted into  a  hematosalpinx.  The  physical  peculiarities  of  the 
latter  closely  resemble  the  former;  there  is  the  same  distention 
of  the  outer  two-thirds  of  the  tube,  possibly  to  the  same  degree, 
the  same  thin  atrophic  walb  and  the  atrophied  mucous  mem- 
brane. The  color  of  a  hematosalpinx  is  naturally  different,  and 
after  the  evacuation  of  the  blood  the  lining  of  the  tubal  canal  is 
stained  brown  by  the  blood  pigment. 

TuberculoaiB  of  the  tubes  is  the  most  frequent  form  of  genital 
tuberculosis.'  In  4470  postmortem  examinations  tuberculosis  of 
the  tubes  was  found  53  times,     V.  Rosthom  {103),  Martin  (620), 

'  Williams,  "Tuberculosis  of  Ihe  Female  Generative  Organs,"  "Johns  Hopkins 
Hospital  Reports,"  189a,  iij. 
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and  Williams  (91)  in  814  cases  of  salpingitis  found  tuberculosis 
in  29.'  Menge'  in  70  cases  of  pyosalpinx  found  tuberculosis  in  7. 
In  22  cases  of  salpingitis  in  the  author's  service,  examined  in  the 
pathological  laboratorj-  of  the  Howard  Hospital  in  the  first  six 
months  of  1902,  4  were  tuberculous.  Tuberculosis  of  the  tubes 
is  almost  always  bilateral.  The  tuberculous  infection  is  either 
primary  or  secondar)'.  The  tubercle  bacilh  in  secondary  infec- 
tion, which  is  much  the  commoner,  are  derived  from  some  tuber- 
culous focus  elsewhere  in  the  body;  in  primary  infection  they  are 
introduced  from  without  and  first  settle  in  the  tubes.  There  can 
be  an  ascending  or  a  descending  infection.  The  latter  from  the 
peritoneum  is  always  sccondarj',  the  former  from  the  uterine  cavity 
can  be  either  primary  or 
secondare'.  A  secondary 
infection  may  be  meta- 
static by  way  of  the  blood- 
vessels from  some  focus 
situated  in  a  distant  part  of 
the  body.  It  may  be  due  to 
contiguity, as  from  a  tuber- 
culous ulcer  in  the  bowel 
which  has  become  adherent 
to  the  tube.  It  is  claimed 
that  a  primary-  infection  of 
the  tubes  may  occur  from 
the  blood  or  lymphatic 
current,  the  bacilli  leav- 
ing no  trace  of  infection 
at  the  point  of  their  en- 
trance into  the  body.  A 
small  ulcer  or  abrasion  at 
the  vaginal  introitus  is 
supposed  to  be  the  most 
frequent  |K)inl  of  entrance  in  such  casus.  Mixed  infections  of 
the  tubes  have  bc'cn  noted.  Whether  gonococci,  streptococci  and 
colon  bacilli  make  the  tube  which  they  have  infected  more  sus- 
ceptible to  tuberculous  infection  or  vice  versa  is  not  yet  determined. 
The  tuberculous  tube  in  an  advanced  stage  of  the  inflammation 
is  thickened,  distended,  tortuous,  hard  and  knobby  in  feci.  The 
peritoneal  surface  may  be  thickly  peppered  with  visible  tubercles 
or  may  be  flecked  with  cheesy  deposit.  The  abdominal  ostium 
may  be  closed  or  open;   in  the  latter  case  pus  of  a  var\'ing  con- 

'  Veil's  "  Handhufh  der  dyn,,"  vol.  3',  |>.  JJ4. 

'  "  IVbfr  lulierculosc  l^yosalpin!;,"  "  Verhandl.  (i,  Gcs.  f,  Gi-b,,"  "  Ctntralbl,  /. 
Gyn.,"  i8t)4,  p.  24. 


Fig.  414.— Tubrr, 


■;  pyrwalpinx. 
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sistency  from  a  thin,  serous  discharge  to  a  thick,  cheesy  material 
may  ooze  out  of  it.  The  mucous  membrane  is  thickly  studded 
with  tubercles,  may  be  necrotic,  even  exfoliated.  The  whole 
length  of  the  tubal  wall  is  much  thickened.  The  tube  may  have 
the  ordinary  shape  of  a  pus-tube  with  the  greatest  distention  in 
the  outer  two-thirds,  or,  as  in  one  of  the  author's  cases,  the  dis- 
tention may  affect  only  the  outer  third,  which  suddenly  expands 
in  a  spherical  shape,  in  sharp  contrast  with  the  inner,  unaffected 
two-thirds  of  the  tube.  In  tuberculous  tubes  more  than  in  any 
other  form  of  salpingitis  the  tube-wall  is  knobby  or  lumpy  in  feel 
from  localized  hypertrophy  or  infection  of  the  muscularis. 

Williams  divides  tubal  tuberculosis  into  miliary,  chronic 
diffuse,  and  chronic  fibroid  forms.  Another  division  is  made  into 
an  acute  stage,  in  which  there  is  a  rapid  destruction  of  both  the 
mucosa  and  muscularis,  and  a  chronic  stage,  in  which  there  is  the 


Fig.  ^15. — Primary  larcimima  of  the  lubt:    u.  Uterine  end;    o,  abdominal  end 


gradual  development  of  a  tuberculous  pus-tube.  In  the  acute 
form  there  is  round-cell  infiltration  of  the  mucosa,  numerous 
tubercles  with  comparatively  few  giant-cells,  but  many  tubercle 
bacilli.  In  the  chronic  form  the  tubercles  contain  many  giant- 
cells,  but  fewer  bacilli.  The  mucous  membrane  may  show  a  vege- 
tating growth  so  luxuriant  as  to  simulate  malignancy.  As  in  all 
forms  of  chronic  inflammation  of  the  tubal  mucous  membrane, 
there  are  adhesions  of  the  plications  and  the  formation  of  cyst 
spaces  underneath. 

Tubercles,  giant-cells,  and  bacilli  may  be  found  in  the  tubal 
walls  as  well  as  in  the  cndosalpinx. 

The  termination  of  a  tuberculous  salpingitis  may  be  spontane- 
ous cure  by  calcification  of  the  tubal  contents,  or  encapsulation 
either  by  dense  adhesions  or  by  enormously  thickened  tubal 
walls.  There  may  be  fatal  infection  of  (he  whole  organism  or  of 
a  distant  organ  by  metastasis.     There  may  be  infection  of  neigh- 
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boring  structures  by  contiguity,  as  the  uterus,  the  peritoneum  or 
the  intestines. 

In  syphilis  the  lubes  may  be  thickened,  tortuous,  infiltrated 
with  round  cells  and  the  seat  of  gumma.  Salpingitis  in  two  cases 
was  due  to  actinomycosis.  Eighty  cases  of  echinococcus  infection 
of  the  tubes  have  been  collected,'  Eden  and  Dol^ris  report  cases 
of  primary'  hydatid  disease,  one  in  the  tubal  wall,  the  other  in  its 
lumen. 

Blastomyces,  ox>uris  vermicularis  and  even  lumbricoid  worms 
have  been  found  in  the  tubes.^ 


Neoplasms  of  the  Tubes. —  Polyps,  papillomata,  sarcomata, 
fibromyomala,^  dermoids,  h|K)mata,  fibrnmyomata  tystosa,  car- 
cinoniata,  lymphangioma,  dcciduoma,  cnchondroma  and  cysts 
have  been  observed.'  Carcinoma  of  the  tube  is  not  infrequently 
secondan-  to  malignant  disease  of  the  uterus  or  ovary.     It  may 

'  Vfil's  "Handbuch,"  p.  739,  vol.  3'.  Kdcn,  "Jour.of  Obstcl.  anil  Gyn.of  the 
Br.  Kmpirc,"  Julv.  iqo4- 

'AndrL-ws.  "Notes  on  Causes  of  Salpingitis, "  "Am.  Jour,  of  Obslet.,"  Ftb., 
1904. 

'Stol/  ha,s  rolliTlcrl  12  rases.     " Monats,'rhr.  f.  Geb,  u.  Gyn.,"  vol,  xvii. 

'Qu^nu  ft  L.<)nRUfl,  "Dcs  Tumcurs  des  Trompcs,"  "Rev.  de  Chir.,"  Orl,  10, 
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be  primary/  It  is  derived  from  the  tubal  mucous  membrane 
and  takes  a  papillary  form.  Inflammatory  disease  seems  to 
have  a  causative  relation  with  it.  The  situation  is  usually  in  the 
middle  or  outer  third  of  the  tube.  In  consistence  the  tumor  is 
always  medullary. 

Bilateral  carcinoma  of  the  tubes  has  been  noted  as  a  rare 
occurrence.  According  to  Kleinhans,  5  cases  of  tubal  sarcomata 
have  been  reported.  Sanger^  collected  6  cases  of  benign  papil- 
lomata  of  the  tubal  mucous  membrane.  Gonorrhea  seems  to  be 
a  predisposing  cause.  In  cases  of  papillomata  a  warty  mass  or 
masses  may  become  detached  from  its  pedicle  and  remain  as  a 
free  foreign  body  in  the  lumen  of  the  tube.^ 

Symptoms  of  Tubal  Disease. — The  most  prominent  subjective 
S)Tnptom  is  pain,  usually  localized  in  the  groin  above  the 
middle  of  Poupart's  ligament.  If  both  tubes  are  alike  diseased 
the  pain  is  more  acutely  felt  on  the  left  side.  If  the  disease  is 
unilateral  the  suffering  is  confined  to  the  side  diseased.  The  pain 
is  variously  described  as  shooting,  stabbing,  boring,  burning  or 
an  intense  ache.  In  acute  salpingitis  the  pain  is  usually  lancin- 
ating. The  patient  walks  with  a  cautious  tread,  the  body  is  bent 
forward,  and  the  hands  are  often  held  outspread  over  the  lowxr 
abdomen  as  if  to  protect  it.  The  statement  is  made  that  a  sud- 
den turn  in  bed,  a  cough  or  sneeze,  coitus  or  a  sudden  jolt  or 
jar  from,  any  cause  occasions  a  sharp  stab  of  pain.  There  is 
almost  invariably  an  exacerbation  of  pain  in  the  period  of  pre- 
menstrual congestion,  relieved  when  the  flow  appears,  returning 
in  aggravated  form  when  it  ceases.  The  pain,  therefore,  is  great- 
est before  and  after  menstruation.  There  is  usually  backache, 
which  may  be  the  predominant  symptom.  The  pain,  instead  of 
being  localized,  may  be  manifested  in  distant  regions  as  headache, 
pain  in  the  nape  of  the  neck,  the  top  of  the  head,  the  breast,  the 
axilla  or  the  epigastrium.  The  rectum  is  frequently  the  seat  of 
pain. 

There  is  often  a  histor)^  of  leukorrhea  on  account  of  the  infec- 
tion of  the  cervical  and  corporeal  endometrium  which  precedes, 
accompanies  or  follows  the  infection  of  the  tubal  mucous  membrane. 
Occasionally  the  discharge  emanates  from  the  tubes  themselves,  in 
intermittent  gushes  of  pus  or  serum  {hydrops  tuba  profluens). 
Menorrhagia  is  a  common,  almost  a  constant  accompaniment  of 

*  Gracfc  quotes  Zangemcistcr^s  table  of  51  cases  and  adds  his  own,  "Zentralbl. 
f.  Gyn.,"  Dec.  20,  1902.  Dinner  and  Fongo  report  2  cases,  "Zentralbl.  f. 
Gyn.,"  No.  7,  1Q04.  Alban  Doran  has  collected  50  cases,  *' Jour,  of  Obstet.  and 
Gyn.  of  the  Br.  Empire,"  Oct.,  1904. 

'  "  Verhandl.  d.  Ges.  f.  Geb.  zu  Leipzig,"  i8<>o-gi,  p.  30. 

'"Corpora  Libera  in  Tuba  Fallopis,"  Fedorow,  "Ann.  de  Gyn.  ct  d'Obst^.," 
Sept.,  1904. 
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tubal  inflammatory  disease.  The  period  is  lengthened,  the  inter- 
val is  shortened,  and  the  quantity  of  blood  lost  is  abnormally 
great.  In  rare  instances  the  menorrhagia  becomes  a  metror- 
rhagia so  profuse  and  long  continued  as  to  cause  a  profound 
anemia,  and  actually  to  threaten  the  woman's  life.  In  excep- 
tional cases  the  menstruation  may  be  scanty  or  there  may  be 
amenorrhea  on  account  of  uterine  anemia,  because  the  inflamed 
tubes  attract  blood  from  the  uterus  to  themselves  or  by  reason  of 
atrophic  changes  in  the  appendages  or  uterus. 

There  may  be  and  usually  is  a  history  of  neurasthenia,  diges- 
tive disturbances,  loss  of  weight  and  faihng  strength.  The 
patient  with  diseased  tubes  rarely  presents  an  appearance  of  good 
health.  She  is  thin,  has  a  bad  color,  an  anxious  expression,  and 
looks  prematurely  aged.  She  may  present  the  waxy  pallor  of 
extreme  anemia  or  a  cachectic  appearance  from  toxemia,  suggest- 
ing malignancy  or  tuberculosis. 

In  exceptional  instances  inflamed,  distended  and  adherent 
tubes  have  no  apparent  effect  upon  the  woman's  general  health 
and  may  cause  wonderfully  little  local  disturbance. 

On  abdominal  palpation  the  patient  winces  under  deep  pres- 
sure over  Poupart's  Hgaments  and  may  be  unable  to  endure  the 
slightest  pressure  in  that  region. 

On  a  bimanual  vaginal  and  abdominal  examination  it  is  usual 
to  find  the  diseased  tube,  or  tubes,  distended,  thickened,  prolapsed 
into  Douglas's  pouch  and  adherent.  In  acute  cases  the  lightest 
touch  of  the  internal  finger  in  the  posterior  vaginal  vault  elicits  a 
shriek  of  pain.  There  is  nothing  so  sensitive  in  the  lower  abdo- 
men as  an  acute  pyosalpinx  with  involvement  of  the  ovar\^,  except 
a  tubal  gestation  sac.  In  chronic  cases  there  is  almost  always 
exaggerated  tenderness,  but  rarely  agonizing  pain  on  palpation. 
From  the  prolapse  of  the  fimbriated  extremity  of  the  tulx?  and  of 
the  ovary  with  the  consequent  drag  upon  the  cornua  of  the  uterus 
by  means  of  the  tubes  and  the  ovarian  ligaments  there  is  almost 
always  some  backward  displacement  of  the  uterus,  which  is  usually 
fixed  about  midway  between  ante- and  retro-flexion,  being  prevented 
from  turning  com])letely  over  backward  by  the  combined  bulk 
of  the  distended  tubes,  the  ovaries,  and  the  inflammatory  exudate 
in  Douglas's  pouch.  If  the  bulk  of  the  inflammatory  mass  is 
not  great,  there  may  be  and  usually  is  complete  retroflexion,  with 
the  accompanying  physical  signs  of  a  chronic  metritis,  a  con- 
gested, soft  and  enlarged  uterus.  The  position  of  the  uterus, 
however,  is  not  necessarily  faulty.  It  may  be  in  a  position  of 
normal  anteflexion,  may  be  unaltered  in  size,  or  may  be  mark- 
edly atrophic.  The  tubes  themselves  may  occupy  a  normal 
position,  may  lie  in  front  of  the  uterus,  between  it  and  the  blad- 
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der  or  may  run  a  course  obliquely  upward  and  forward  to  the 
iliac  fossa?. 

If,  as  is  usually  the  case,  they  are  prolapsed  into  Douglas's 
pouch  and  are  distended,  they  may  be  so  intimately  adherent 
to  the  sides  and  back  of  the  uterus  as  to  be  distinguished 
with  difficulty  from  the  uterine  corpus;  but  a  careful  bimanual 
examination  almost  always  enables  the  experienced  specialist 
to  outline  the  uterus  and  to  differentiate  the  more  globular, 
softer  and  more  sensitive  structures  adherent  to  it.  The  adhe- 
sions may  be  so  intimate,  however,  and  the  tubal  wall  may  be 
so  dense  and  hard  that  an  old  pus-tube  is  regarded  as  a  sub- 
peritoneal fibroid.  There  is  no  gynecologist  of  large  experience 
who  has  not  made  this  mistake.  If  the  tube  lies  approxi- 
mately in  its  normal  position,  it  is  easy,  as  a  rule,  to  roll  it 
between  the  examining  fingers  and  so  to  determine  the  amount 
of  distention,  the  infiltration  of  its  wall,  the  density  and  extent  of 
the  inflammatory  exudate  or  adhesions  around  it.  Even  if  it  is 
prolapsed  into  Douglas's  pouch  and  constitutes  there  a  con- 
glomerate inflammatory  mass  with  the  ovary  and  plastic  exudate, 
it  is  not  ordinarily  difficult  to  trace  its  course  from  the  uterine 
comu  to  its  abdominal  extremity  and  to  determine  with  approxi- 
mate accuracy  its  shape,  size  and  the  thickness  of  its  walls.  In 
the  course  of  an  examination  which  often  immediately  detects 
the  presence  of  tubal  inflammatory  disease,  certain  facts  of  im- 
portance in  a  differential  diagnosis  should  be  carefully  noted.  If 
the  tube  is  distended  its  abdominal  orifice  is  almost  certainly 
closed  and  its  uterine  extremity  is  probably  occluded  or  ob- 
structed. It  must  be  distended  by  pus,  blood  or  serum.  If  by  the 
first  the  tubal  walls  are  usuallv  much  thickened  and  the  sensitive- 
ness  is  great,  the  greater  the  more  acute  the  process.  There  is 
not  so  much  tenderness  in  hydro-  and  hemato-salpinx;  in  these 
conditions  the  tube-walls  are  commonly  very  thin  and  a  distinct 
fluctuation  may  be  appreciated.  If  the  tube  is  very  much  thick- 
ened as  it  leaves  the  uterine  comu,  if  it  is  strikingly  knobby  in 
feel,  the  suspicion  of  tuberculosis  must  be  entertained.  The 
history  of  the  patient  and  signs  of  tuberculosis  elsewhere,  es- 
pecially in  the  visible  genitalia  or  in  the  peritoneum  (encysted 
ascites),  strengthen  the  suspicion.  On  the  contrary,  a  history 
of  gonorrhea  or  signs  of  such  infection  in  the  genital  tract  point 
to  a  gonorrheal  pus-tube. 

A  rounded  node  or  nodes  on  the  isthmus  indicate  the  possi- 
bility of  salpingitis  isthmica  nodosa^  but  the  folds  of  a  tortuous 
tube  may  simulate  this  condition  exactly  to  the  sense  of  touch.  A 
tube  thickened,  hard  in  feel,  rolling  stiffly  under  the  fingers,  but  not 
distended,  indicates  chronic  interstitial  salpingitis  possibly  without 
29 
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closure  of  the  abdominal  ostium.  The  rarer  tumors  of  the  tube 
which  have  been  mentioned  are  only  diagnosticated  by  abdominal 
section,  the  removal  of  the  tube  and  its  careful  pathological  ex- 
amination. A  solid  tumor,  however,  excessively  painful,  asso- 
ciated with  cachexia  and  ascites,  indicates  malignancy. 

The  treatment  of  tubal  inflammation  is  preventive,  palliative 
or  curative. 

The  preventive  treatment  is  a  serious  problem  confronting  the 
physician  in  his  daily  work,  but  often  beyond  his  control.     If  the 
social  evil  and  its  attendant  risk  of  venereal  infection  could  be 
eliminated,  the  large  majority  of  tubal  inflammations  in  women 
would  disappear.     It  has  been  estimated  that  there  are  at  the  pres- 
ent time  a  million  men  in  the  United  States  affected  with  gonorrhea. 
From  his  experience  in  dispensary,  hospital  and  private  practice 
the  author  is  convinced  that  a  prostitute  is  certain  to  be  infected 
with  gonorrhea  within  a  few  weeks  of  the  time  she  begins  her 
career.     The  number  of  innocent  women  that  one  such  creature 
can  indirectly  infect  is  incalculable,  but  it  must  be  ver)-  large. 
The  physician  can  accomplish  some  good  perhaps  by  warning 
young  men  of  the  practical  certainty  of  venereal  infection  from 
women  of  loose  character,  and  by  combating  the  prevalent  idea 
that  gonorrhea  is  a  small  matter,  easily  cured  and  with  no  per- 
manent results.     The  man  who   is  known   to  have  gonorrhea 
should    be   warned   against   matrimony   until   repeated   bacteri- 
ological  examinations   of   the    urethral   discharge   show   that    it 
is   sterile.     The   married   man   who   contracts    gonorrhea   must 
be  clearly   informed   of  the  danger   of  infecting  his   wife,   and 
urgently  warned  against  subjecting  her  to  the  possibility  of  it 
until  ample  time  has  elapsed  after  apparently  successful  treatment 
and  until  repeated  bacteriological  examinations  have  shown  that 
his  urethral  discharge  is  no  longer  infectious.     The  physician  is 
not  infrequently  in  the  painful  position  of  knowing  that  a  hus- 
band is  gonorrheic,  of  recognizing  the  disease  in  the  wife,  pos- 
sibly in  a  mild  form,  and  of  realizing  the  necessity  of  avoiding  a 
fresh  or  more  virulent  infection.     Great  as  his  indignation  must 
be  at  the  criminal  indifference  or  ignorance  of  a  man  who  will 
subject  his  wife  to  the  risk  of  venereal  infection,  strongly  as  his 
sense  of  duty  to  his  patient  must  impel  him   to  warn  her  of 
the  danger  she  incurs,  the  physician's  lips  must  often  be  sealed. 
He  can  only  endeavor  to  obtain  protection  for  his  patient  by  a 
private  appeal  perhaps  to  the  husband,  by  forbidding  coitus  as 
injurious  to  the  woman's  general  health  or   local   condition,  or 
by  instituting  such  local  treatment — for  example,  the  continuous 
use  of  tampons  for  months  at  a  time — as  will  cffectuallv  pre- 
vent it.     An  injudicious  word,  a  betrayal  of  information  obtained 
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by  a  medical  examination,  may  disrupt  a  family,  separate  husband 
and  wife  and  a  father  from  his  children.  However  richlv  the 
man  may  deserve  such  punishment,  it  is  not  the  physician's 
function  to  inflict  it. 

The  other  most  frequent  cause  of  tubal  inflammation,  puer- 
peral infection,  is  more  directly  under  medical  control.  The 
proper  treatment  of  abortion — by  an  aseptic  curettage,  an  adequate 
aseptic  technic  in  the  management  of  labor,  including  the  invari- 
able use  of  rubber  gloves  for  internal  examinations  and  manipu- 
lations— should  almost  banish  puerperal  infection  and  its  conse- 
quences from  medical  practice.  Criminal  abortion  still  remains, 
however,  as  a  prolific  source  of  tubal  disease  beyond  the  reputable 
physician's  control. 

The  palliative  treatment  of  tubal  inflammations  is  indicated 
in  the  acute  stage;  also  in  the  chronic  stage  if  the  uterus  is  retro- 
verted  and  the  inflamed  tubes  and  ovaries  arc  prolapsed  into  and 
adherent  in  Douglas's  pouch,  both  to  the  uterus  and  the  rectum, 
and  in  exacerbations  of  an  old  tubal  inflammation.  If  there  is  a 
very  large  accumulation  of  pus,  blood  or  serum  in  the  tubes,  or 
if  the  latter  are  so  situated  laterally  that  they  are  inaccessible  to 
manipulation  or  pressure  through  the  vaginal  vaults,  local  palli- 
ative treatment  is  usually  waste  of  time. 

The  objects  of  palliative  treatment  are  to  allay  acute  inflam- 
mation; to  lessen  the  pain;  to  correct  the  malposition  of  the  tubes 
and  the  retroversion  of  the  uterus  that  usually  accompanies  it;  to 
secure  an  evacuation  of  the  tubal  contents;  to  stretch  or  cause 
the  absorption  of  the  adhesions  around  the  tubes  and  to  neigh- 
boring organs,  especially  the' rectum;  to  promote  the  absorption 
of  the  infiltration  of  the  tubal  walls;  to  control  the  metrorrhagia 
that  is  often  associated  with  salpingitis,  and  as  a  secondary  object 
to  make  conception  possible  in  a  woman  who  is  sterile  as  long  as 
the  malposition  of  the  tubes,  the  closure  of  the  abdominal  ostia 
and  their  envelopment  in  exudate  continue. 

All  of  these  objects  may  occasionally  be  attained  in  cases 
that  at  first  sight  appear  most  discouraging. 

The  means  by  which  they  may  be  accomplished  are  the  use 
of  tampons,  hot-water  douches,  abdominal  massage,  hot  or  cold 
applications  to  the  lower  abdomen  and  curettage. 

In  syphilis  of  the  tubes  and  parametrium  specific  treatment 
should  always  be  tried  before  a  resort  to  operation.  Exudates 
and  adhesions  may  completely  disappear  after  a  few  weeks  of 
medicinal  treatment. 

In  acute  salpingitis  with  fever  and  intense  pain,  rest  in  bed  is 
required.  Hot  douches  of  a  gallon  of  water  at  a  temperature  of 
ii5°~i2o°  F.  should  be  administered  night  and  morning.    After 
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the  douche  a  lamb*s-wool  tampon  saturated  w-ith  boroglycerid 
or  with  ichthyol,  4  parts;  glycerin,  6  parts;  should  be  inserted  in 
the  vagina  and  pushed  well  up  into  the  vault.  Another  tampon 
dusted  with  dry  boracic  acid  powder  should  be  next  inserted  to 
keep  the  first  in  place.  The  ice- water  coil  on  the  lower  abdomen 
usually  gives  the  greatest  comfort  and  is  most  efficacious  as  an 
external  appHcation. 

If  cold  is  uncomfortable  to  the  patient  or  fails  to  relieve  the 
pain,  moist  heat  in  the  shape  of  a  large  flaxseed-mcal  poultice 
covered  on  its  inner  side  with  a  single  layer  of  gauze  and  pro- 
tected externally  by  waxed  paper  or  oiled  silk  should  be  substi- 
tuted. A  free  evacuation  of  the  bowels  must  be  secured  by  the 
milder  salines,  Rochclle  saUs,  Carlsbad  water  and  Sprudel  salts, 
Hunyadi  water,  Kutnow's  salts  and  the  like.  A  few  days  oif 
this  treatment  usually  results  in  a  disappearance  of  fever,  a  relief 
of  pain,  and  a  wonderful  improvement  in  the  patient*s  general 
condition.  It  is  then  possible  to  decide  whether  an  operation  is 
indicated  or  whether  all  traces  of  the  inflammation  have  dis- 
appeared. In  the  former  case  the  outlook  is  much  more  favor- 
able for  the  patient  than  if  the  operation  were  undertaken  in  the 
midst  of  an  acute  infectious  process.  In  the  latter  case  no  fur- 
ther treatment  is  required. 

In  acute  exacerbations  of  an  old  salpingitis  the  same  treat- 
ment is  indicated,  but  complete  subsidence  of  the  inflammation 
and  disappearance  of  the  tubal  inflammation  are  not  to  be  ex- 
pected. The  palliative  treatment  in  such  a  case  should  usually  be 
preparatory  to  an  operation.  In  a  chronic  case  perhaps  of  long 
continuance,  possibly  in  a  more  recent  case  after  the  acute  s\Tnp- 
toms  have  subsided,  leaving  displaced,  adherent,  distended  tubes, 
palliative  treatment  may  be  indicated  for  several  reasons:  The 
patient  may  demand  the  exhaustion  of  every  other  means  of 
treatment  before  resort  to  an  operation;  there  may  be  special 
reasons  why  an  operation  is  undesirable  in  a  given  instance,  as 
the  existence  of  kidney  disease  or  a  j)rofound  reduction  of  the 
general  health  and  strength;  or  the  physician  may  desire  to  con- 
vince himself  and  his  patient  that  nothing  but  an  operation  will 
give  satisfactory  results. 

The  kind  of  chronic  case  promising  the  most  from  palliative 
treatment  is  one  in  which  the  tubes  and  ovaries  are  displaced  into 
and  adherent  in  Douglas's  pouch  both  to  the  uterus  and  the 
rectum  and  in  which  there  is  a  retroflexion  of  the  uterus.  Before 
undertaking  the  treatment  of  such  a  case  the  patient  should  be 
clearly  informed  of  the  following  facts:  The  treatment  is  tedious; 
it  is  often  tr}^ing  to  the  nervous  system;  its  results  are  uncertain; 
it  is  possible  that  the  local  disturbance  involved  in  the  treatment 
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may  aggravate  rather  than  improve  the  inflammatory  condition; 
it  may  be  necessary  to  give  it  up  and  to  make  a  choice  between 
enduring  the  symptoms  of  the  pelvic  inflammation  or  of  submit- 
ting to  an  operation;  and  finally,  after  weeks  of  patient  effort 
on  the  part  of  physician  and  patient,  the  result  may  be  dis- 
appointing and  an  operation,  after  all,  be  required  to  relieve  the 
s>Tnptoms.  On  the  contrary,  in  exceptional  cases  there  is  a 
complete  symptomatic  cure  and  such  an  improvement  in  the 
physical  conditions  locally  that  it  is  difficult  to  find  evidences 
of  the  grave  pelvic  inflammation  which  existed  when  the  treat- 
ment was  begun.  Pregnancy  may  occur  after  improvement 
in  the  position  and  condition  of  the  tubes  and  may  com- 
plete the  cure  by  the  stretching  or  absorption  of  the  remain- 
ing adhesions.*  The  local  palliative  treatment  to  secure  such 
results  is  simply  the  use  of  long-continued  pressure  by  elastic 
lamb*s-wool  tampons  packed  tightly  into  the  vaginal  vaults 
and  canal.  The  patient  is  put  in  the  knee-chest  posture.  A 
Sims  speculum  is  inserted  and  held  by  a  nurse.  A  lamb's-wool 
tampon  is  dipped  into  a  clean  glass  dish  filled  with  boracic  acid 
and  is  packed  somewhat  forcibly  into  the  posterior  vaginal  vault 
by  means  of  an  Emmet  curetment  forceps,  which  is  held  with 
its  convexity  upward — that  is,  upside  down.  Tampons  are  packed 
in  one  after  the  other  until  the  posterior  vaginal  vault  and  the 
rest  of  the  vaginal  canal  to  within  an  inch  of  its  orifice  are 
filled  as  tightly  as  possible.  The  woman  rests  for  half  an  hour 
afterward.  She  removes  the  tampons  forty-eight  hours  later 
by  the  strings  attached  to  them  and  takes  a  douche  of  boracic 
acid  (oij  to  Oij)  just  before  her  return  to  the  physician's  office. 
On  the  odd  days  when  the  treatment  is  not  being  carried  out 
deep  abdominal  massage  is  an  advantage.  This  treatment  is  kept 
up  continuously  for  six  to  twelve  weeks  except  during  men- 
struation. The  general  health,  the  blood,  the  diet,  and  the 
bowels  must  naturally  receive  attention.  Systematic  exercise 
in  the  open  air  with  regular  periods  of  rest  in  the  recumbent 
posture  twice  a  day  should  be  ordered.  The  steady  pressure  on 
the  uterus  and  tubes,  the  improvement  in  the  lymphatic  and 
blood  circulation  due  to  the  massage,  may  elevate  the  tubes 
and  uterus  to  a  normal  position,  may  evacuate  the  former  of  their 
contents,  may  stretch  or  cause  the  absorption  of  the  adhesions 
to  the  bowel  which  are  often  the  source  of  the  greatest  discom- 
fort, and  may  restore  patency  to  the  tubes,  as  is  evidenced  by 
subsequent  impregnation. 

The  internal  massage  proposed   by  Thure   Brandt  has  not 

*  Every  year  the  author  secures  such  results  in  his  office  practice,  though  it 
must  be  admitted  that  they  are  exceptional. 
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proved   satisfactory*    and   there   are   obvious   objections    to    its 
employment. 

Electricity  in  pelvic  inflammation  is  illogical  and  proved  inef- 
ficacious in  a  two  years'  trial  some  years  ago  in  the  author's 
hands. 

If  a  persistent  trial  of  the  local  treatment  described  above  is 
not  successful,  the  patient  must  choose  between  the  endurance  of 
her  symptoms  or  relief  by  an  operation.     Curettage  is  rarely  indi- 
cated in  salpingitis,  but  it  has  its  uses.     There  are  cases — excep- 
tional,  it  is   true — in   which  metrorrhagia   is  the  predominant 
S)'mptom,  reducing  the  patient  to  an  extreme  degree.     Even  if 
an  abdominal  operation  is  determined  upon,  in  such  a  case  it  is 
safer  if  the  patient's   anemia  is  first  improved.     Moreover   the 
removal  of  the  endometrium,  especially  about  the  uterine  ostia 
of  the  tubes,  followed  by  a  firm  tamponade  of  the  vagina,  has 
resulted  in  a  discharge  of  the  tubal  contents  into  the  uterus  and 
the   (lisappearance  of    the   symptoms  of   salpingitis.      There  is 
unquestionably  some  danger  of  relighting  a  fresh  inflammation 
of  the  tubes  and  pelvic  peritoneum  by  the  use  of  a  curet  in  the 
uterus  with  inflamed  tubes  alongside  of  it.     The  operation,  there- 
fore, should  only  Ix^  undertaken  in  a  well-appointed  clinic,  with 
the   understanding  that  it  might  be  necessary  to  follow  it  by  a 
vaginal  or  abdominal  section  if  symptoms  of  fresh  inflammation 
appear.     The  danger,  however,  is  not  great  in  a  carefully  con- 
ducted curetta<j;e.     The  author  has  not  yet  experienced  it  in  the 
few  cases  under  his  care  demanding  this  treatment. 

The  curative  treatment  oj  salpingitis  is  usually  operative.  It 
is  indicated  in  very  large  pus- tubes  such  as  are  illustrated  in 
figures  394  to  397;  in  cases  with  so  much  suffering  that  the 
patient  urgently  demands  relief;  after  the  failure  of  palliative 
treatment;  in  women  who  can  not  afford  invalidism,  which  in  the 
poorer  classes  may  mean  pauperism;  in  patients  who  are  not 
willing  to  lead  a  life  of  comparative  uselessness;  in  those  who 
deliberately  select  the  radical  treatment  to  be  relieved  of  their 
symptoms;  and  in  cases  of  serious  nervous  and  physical  deteri- 
oration the  consequence  of  the  pelvic  disease.  It  is  also  justifi- 
able for  the  relief  of  sterility  without  other  serious  symptoms. 
It  may  be  demanded  in  cases  of  acute  infection  with  persistent 
fever,  coincident  pelvic  abscesses,  and  other  symj)toms  of  sepsis; 
to  anticipate  a  rupture  of  the  tube  into  the  bowel;  by  fistula?  into 
the  lx)wel  or  elsewhere  after  the  tube  has  been  perforated;  by 
evidences  of  tuberculous  infection  of  the  tube  or  by  symptoms 

^  I  have  given  this  method  a  thorough  trial  by  referring  patients  to  graduates  of 
the  Coj)enhagen  Institute,  but  the  results  were  disappointing  and  not  a  few  patients 
found  the  treatment  unendurable. 
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justifying  the  suspicion  of  malignancy.  Acute  peritonitis  in  the 
course  of  a  salpingitis  may  be  an  urgent  indication  for  immediate 
operation.  It  is  plain,  therefore,  that  the  large  majority  of  the 
cases  of  salpingitis  are  only  amenable  to  or  actually  demand 
operative  treatment. 

The  operations  available  for  the  cure  of  salpingitis  are  sever- 
ance of  adhesions  and  reposition  of  the  tubes;  salpingostomy; 
salpingectomy,  partial  or  complete;  salpingo-oophorectomy;  and 
hysterectomy  with  removal  of  the  tubes  and  ovaries.  The  tubes 
may  be  approached,  for  any  of  the  operations  required,  by  the 
vaginal  or  by  the  abdominal  route. 

It  is  always  impossible  to  determine  beforehand  which  one 
of  the  operations  just  detailed  is  necessary  for  the  patient's 
S)Tnptomatic  cure.  The  surgeon  should  only  undertake  such 
an  operation  with  full  permission,  before  witnesses  or  in  writing, 
to  do  whatever  in  his  judgment  might  be  necessar}%  but  with  the 
understanding  that  all  structures  and  organs  should  be  spared 
that  might  be  left  behind  without  compromising  the  woman's 
health  in  the  future  or  jeopardizing  her  immediate  recovery. 

The  choice  of  the  vaginal  or  abdominal  route  should  be  gov- 
erned by  the  following  considerations:  If  the  inflammation  is  in 
an  acute  infectious  stage  with  fever,  the  vaginal  route  is  the 
safer.  If  the  woman  is  profoundly  reduced  by  cachexia  or  septic 
intoxication  and  the  loss  of  nervous  strength  seen  occasionally 
in  chronic  cases,  especially  with  large  accumulations  of  pus  in 
the  tubes,  the  vaginal  operation  shocks  her  less  and  has  a  lower 
mortality.  If  the  abdomen  is  very  fat,  if  the  vagina  is  very  ca- 
pacious and  plastic  operations  are  to  be  performed  coincidently 
on  its  walls,  if  the  woman  is  advanced  in  years,  the  vaginal  route 
may  be  preferable.  But  the  operative  treatment  of  salpingitis  by 
colpotomy  has  grave  disadvantages.  The  operation  must  often 
be  more  radical  than  it  need  be;  it  is  safer  and  easier,  as  a  rule, 
to  remove  the  uterus  and  its  appendages  by  the  vagina  for  sal- 
pingitis than  to  do  a  more  conservative  operation.  During  the 
furor  for  this  operation,  originating  in  France  with  Doyen,  in 
Germany  with  Landau,  and  spreading  over  the  civilized  world, 
thousands  of  uteri,  tubes,  and  ovaries  have  been  needlessly 
sacrificed.  It  is  impossible  to  examine  the  abdominal  contents 
satisfactorily  in  a  vaginal  section,  especially  the  appendix;  hence 
the  operation,  while  often  too  radical  in  one  sense,  is  insufficient 
in  another.  There  is  much  greater  danger  of  injury  to  the  in- 
testines in  a  vaginal  than  in  an  abdominal  section.  In  290  radi- 
cal vaginal  operations  for  salpingitis  by  Landau,  Terrier,  and 
Hartmann,  the  bowel  was  injured  27  times,  or  in  almost  10  per 
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cent,  of  the  operadcHis.^  There  is  a  greater  danger  of  primary 
and  secondary  hemorrhage  than  in  abdcxninal  section.  The 
latter  is  more  Ukeiy  to  occur  from  injiuy  to  the  uterine  artery 
in  an  attempted  conservaii\-e  operation  by  the  vagina.  The 
former  may  necessitate  the  reUnquishment  of  the  vaginal  opera- 
tion and  a  hurried  abdominal  section.  There  is  a  greater  danger 
of  obstruction  of  the  bowels  after  a  >'aginal  section,  especially 
if  clamps  are  used  to  close  the  vessels  in  the  broad  ligaments; 
there  is  likewise  greater  danger  of  injiuy-  to  the  ureters.  For 
these  reasons  the  abdominal  is  to  be  preferred  to  the  vaginal  sec- 
tion except  in  the  limited  number  of  conditions  aheady  enumerated 
in  which  for  special  reasons  the  vaginal  operation  is  the  safer  of 
the  two. 

Severance  oj  Adhesions  jram  Perisalpingitis  and  Reposition  of 
Displaced  Tubes  by  the  Abdominal  Route, — The  tubes  themselves 
may  not  be  structurally  diseased  nor  occluded,  but  are  displaced 
dowTiward  and  backward  and  are  adherent  to  the  bowel  or  to 
the  posterior  surface  of  the  broad  ligaments,  dragging  the  uterus 
backward  and  preventing  a  reposition  of  the  retroverted  uterus. 
A  vaginal  section  and  the  separation  of  the  adhesions  aroimd  the 
tubes  through  the  anterior  or  posterior  vaginal  vault  is  easily 
accomplished  and  sounds  plausible,  but  it  is  difficult  to  prevent 
the  tubes  from  returning  to  their  original  position  and  becoming 
adherent  again.  The  adhesions  can  be  more  safely,  thoroughly 
and  satisfactorily  freed  by  the  finger-tip  or  by  a  blunt  dissection 
through  the  abdominal  incision,  and  it  is  always  possible  to  restore 
and  to  retain  them  in  a  normal  position  removed  from  the  raw 
surfaces  from  which  they  have  been  freed,  either  by  suspending 
the  uterus  to  the  abdominal  wall  or  by  shortening  the  infundibulo- 
pelvic  ligaments  (the  suspcnsor}'  ligaments  of  the  ovaries)  or  sus- 
pending them  to  the  iliac  fascia  as  is  done  in  the  operation  for 
prolapsus  ovarii  (page  487). 

Salpingostomy  ajter  Abdominal  Section. — An  incision  may  be 
made  in  the  tube  to  restore  its  patency  if  the  abdominal  ostium 
is  closed,  if  there  are  moderate  distention  of  the  ampulla,  a 
fairly  heahhy  condition  of  the  tubal  mucosa,  and  no  serious  in- 
filtrations of  the  walls.  A  linear  incision  may  be  made  over  the 
top  of  the  tube  as  near  as  possible  to  the  abdominal  extremity, 
trusting  to  the  circular  fibers  on  the  tubal  wall  to  keep  the  wound 
gaping.  There  is  greater  certainty  of  success,  however,  in  ex- 
cising a  ^'window"  in  the  tube- wall,  uniting  the  mucous  mem- 
brane to  the  peritoneum  by  interrupted  sutures  of  fine  catgut. 
It  has  been  proposed  to  sew  the  ovary  into  the  opening  thus 
made  (Gersuny).    The  object  of  this  operation  is  to  cure  ster- 

*  Mainzer,  "Arch.  f.  Gyn.,"  Bd.  xliv,  p.  421. 
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ility.  The  prospect  of  success  is  not  brilliant.  In  77  operations 
by  Gersuny,  Martin  and  Mackenrodt,  conception  followed  in  5 
instances*  (6.5  per  cent.). 

Salpingectomy  by  the  Abdominal  Route, — ^The  removal  of  the 
tube  is  indicated  if  its  walls  or  interior  are  so  badly  diseased  that 
there  is  no  hope  of  a  restitution  to  the  normal;  if  there  is  no 
likelihood  of  symptomatic  cure  with  the  tube  remaining;  if  it  is 
the  site  of  an  acute  infectious  process  that  is  likely  to  spread  or 
develop  into  a  pyosalpinx,  as  in  acute  gonorrhea  or  strep- 
tococcic infection;  if  there  is  reason  to  suspect  tuberculosis  or 
malignancy.  There  arc  several  different  forms  of  salpingectomy. 
The  excision  of  the  tube  may  be  only  partial;  the  inner  third 
may  be  comparatively  healthy  even  with  extensive  and  long- 
continued  disease  of  the  ampulla,  and  may  be  left  behind — 
partial  salpingectomy.  It  is  often  necessary  to  remove  the 
ovary  with  the  tube — salpingo-oophorcctomy.  The  tube  may 
be  completely  removed  by  excising  a  wedge-shaped  piece  from 
the  uterine  comu  whence  it  emerges — complete  salpingectomy. 
A  stump  of  the  tube  may  be  left  on  the  uterine  comu — sal- 
pingectomy. 

The  nature  of  the  operation  required  can  only  be  determined 
after  the  abdomen  is  opened.  In  addition  to  the  physical  con- 
ditions exposed  to  sight  and  touch,  the  patient's  age,  social 
condition  and  circumstances  must  be  taken  into  account.  In  a 
woman  approaching  the  menopause  the  cessation  of  menstrua- 
tion and  an  enforced  sterility  are  matters  of  no  moment.  No 
risks  should  be  taken  of  continued  or  recurrent  disease  in  struc- 
tures left  behind.  Even  in  women  of  child-bearing  age  special 
conditions  may  make  a  premature  menopause  and  sterility  rather 
desirable  than  otherwise.  The  nature  of  the  disease — as,  for  ex- 
ample, tuberculosis — ^may  demand  the  complete  removal  of  the 
tubes.  The  participation  of  the  whole  length  of  the  tube  in  a 
diseased  process  may  preclude  the  possibility  of  leaving  any 
portion  of  it.  An  associated  disease  of  the  uterus  or  of  the 
parametrium  may  indicate  not  only  salpingectomy,  but  hysterec- 
tomy as  well. 

But,  in  general,  an  effort  should  be  made  to  preserve  all  the 
structures  that  may  be  left  without  danger  to  the  patient's  life 
and  health,  to  make  conception  possible  in  the  future  and  to 
insure  the  continuance  of  menstruation. 

In  acute  salpingitis,  gonorrheal  or  streptococcic,  without  in- 
volvement of  the  ovaries,  with  dark-red,  soft,  swollen  tubes,  the 
serosa  flaked  with  l>'mph,  perhaps,  and  drops  of  pus  oozing 
from  the  abdominal  ostia,  the  best  immediate  and  future  results 

*Veit,  "Handbuch  dcr  Gyn.,"  vol.  3',  p.  803. 
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are  secured  by  complete  salpingectomy  without  removal  of  the 
ovaries.  The  patient's  acute  symptoms  of  violent  pain  and  fever 
disappear;  she  is  saved  from  the  risk  of  pelvic  or  general  per- 
itonitis; there  is  no  danger  of  the  development  of  pus-tubes  in 
the  future,  or  of  recurrent  infections  of  the  tubes,  and  she  men- 
struates normally.  In  streptococcic  infection  the  tubal  disease 
may  be  unilateral;  in  gonorrhea  it  is  likely  to  be  bilateral.  In 
the  latter  case  the  woman  is  rendered  sterile  by  the  complete 
bilateral  salpingectomy,  but  no  more  so  than  she  would  be  by 
double  pus-tubes. 

It  is  often  possible  to  leave  the  inner  third  of  one  or  both  tubes 
and  one  or  both  ovaries.  Even  if  only  the  inner  third  of  one  tube 
and  the  ovarv-  on  the  other  side  remain,  the  woman  is  in  better 
condition  than  if  she  were  rendered  necessarily  sterile  by  double 
salpingo-oophorcctomy.  She  is  at  least  sustained  by  the  hope  of 
maternity,  and  is  saved  from  the  pitiable  melancholia  often  seen  in 
the  woman  intensely  desirous  of  oflFspring,  but  conscious  that  she 
is  doomed  to  a  childless  existence.  Some  risk  is  run  by  this  course 
of  a  persistence  of  symptoms  or  of  an  inflammation  subsequently 
developed  in  the  structures  remaining,  but  the  author  is  convinced, 
by  a  long  experience  covering  the  period  when  no  attempt  was 
made  to  conserve  any  of  the  pelvic  organs  and  the  later  time  when 
the  advantages  of  conservative  surgery  have  been  recognized,  that 
the  latter  course  is  the  only  one  justifiable. 

A  consideration  governing  the  choice  of  the  way  in  which  a 
tube  shall  be  removed  is  the  comparative  ease  and  rapidity  of 
the  different  methods.  The  quickest,  easiest  and  most  certain 
operation  for  the  control  of  the  blood-vessels  and  the  amputation 
of  a  tube  is  to  ligate  the  broad  ligament  en  masse  with  a  double 
ligature^  and  to  cut  off  the  tube,  ovar\'  and  mesosalpinx  above 
the  ligature.  In  a  case  necessitating  a  rapid  operation,  or  if  there 
are  technical  difficulties  making  the  other  procedures  embarrassing 
to  the  operator,  a  salpingo-oophorectomy  may  be  performed  which 
could  otherwise  be  avoided.  On  the  contrar}^  one  of  the  other 
methods  of  salpingectomy  may  be  forced  upon  the  operator  by 
the  physical  conditions  in  the  tube  or  broad  ligament.  In  strepto- 
coccic infection  there  is  often  an  extraordinary  thickening  of  the 
mesosalpinx  so  that  a  mass  ligature  anywhere  is  out  of  the  ques- 
tion; the  blood-vessels  must  be  tied  separately  and  the  tube 
excised  entire  by  cutting  it  loose  from  the  broad  ligament  and  by 
a  wedge-shaped  excision  of  the  uterine  cornu.  As  the  blood- 
vessels are  cut  they  arc  clamped  with  hemostats  and  afterward 
ligated.  Again  the  tube  may  be  diseased  in  its  whole  length; 
its  walls  as  they  leave  the  uterus  may  be  infiltrated  or  so  necrotic 

*  For  the  detailed  technic  of  salpingectomy  sec  page  671. 
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that  a  ligature  cuts  through  them.  In  such  a  case  a  complete 
salpingectomy  is  indicated.  In  case  it  is  equally  easy  to  resort  to 
any  method,  and  if  the  whole  tube  should  be  removed,  the  mass 
ligature  of  the  broad  ligament  should  usually  be  avoided,  though 
it  is  not  such  a  disadvantageous  method  as  a  younger  generation 
which  lacks  experience  with  it  would  have  us  believe.     (See  page 

671.) 

In  any  case  in  which  the  removal  of  the  tubes  is  indicated 
the  ovaries  should  not  be  removed  simply  because  the  tubes 
are.  They  should  be  treated  on  their  own  merits.  If  they 
are  comparatively  healthy  and  do  not  promise  to  be  a  source 
of  pain  and  discomfort  in  the  future,  they  should  not  be  dis- 
turbed. It  is  quite  as  easy,  if  not  easier,  to  remove  the  tubes 
without  as  with  the  ovaries.  In  the  former  case  the  ligature  on 
the  outer  edge  of  the  broad  ligament  is  placed  between  the  tube 
and  the  ovary,  taking  in  about  a  third  of  the  broad  ligament  and 
including  the  ovarian  fimbria.  The  incision  which  frees  the  tube 
is  made  in  the  mesosalpinx  above  the  ovar^'. 

Hysterectomy  coincident  with  the  removal  of  diseased  tubes 
should  also  be  performed  only  for  distinct  disease  or  abnor- 
mality of  the  uterus.  The  argument  that  a  uterus  without  tubes 
or  ovaries  is  a  superfluous  organ  is  fallacious.  The  uterus  contrib- 
utes to  the  strength  of  the  vaginal  vault.  Its  removal  leads  to 
shortening  and  contraction  of  the  vagina.  Even  if  the  cervix 
alone  is  left,  the  vagina  and  its  vault  are  more  normal  than  if  the 
vaginal  vault  ended  in  a  blind  pouch  closed  by  cicatricial  tissue. 
Hysterectomy  should  only  be  performed  coincidently  with  the 
removal  of  diseased  tubes  if  the  myometrium  is  the  seat  of 
infection  or  chronic  disease  threatening  the  individual's  future 
health,  or  if  the  endometrium  is  tuberculous  or  the  site  of  a 
malignant  growth.  Hyperplastic  interstitial  endometritis  is  not  a 
sufficient  indication,  nor  is  chronic  gonorrheal  endometritis.  The 
former  may  be  cured  by  a  curettage,  which  should  precede 
almost  every  operation  for  salpingitis;  the  latter  may  be  cured 
by  a  curettage  and,  if  necessary,  a  high  amputation  of  the 
cervix,  for  the  cervical  glands  are  the  source  of  the  intractable 
uterine  leukorrhea  resulting  from  gonococcic  infection.  Vaginal 
section,  as  already  stated,  has  a  distinct  field  of  usefulness  in 
salpingitis.  It  is  most  valuable  in  acute  infectious  inflammation 
with  a  large  accumulation  of  pus  in  the  tubes  or  in  the  profound 
cachexia  occasionally  seen  with  large  pus-tubes.  An  incision 
through  the  posterior  vaginal  vault  around  the  cervix  into  Doug- 
las's pouch,  enlarged  by  a  linear  incision  of  the  vaginal  vault  in 
the  median  line,  enables  one  to  pull  the  distended  tubes  one 
after  the  other  into  the  vagina,  incise  them,  wash  out  the  pus 
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through  a  two-way  catheter,  and  to  pack  each  tubal  canal  with  a 
strip  of  gauze.  Douglas's  pouch  is  also  packed  with  gauze.  At 
the  end  of  forty-eight  hours  the  gauze  may  be  removed;  if 
necessary,  under  temporar}^  anesthesia,  the  tubes  are  again  irri- 
gated and  Douglas's  pouch  is  again  packed.  The  dressing  is 
renewed  every  second  day  until  all  discharge  ceases.  A  complete 
symptomatic  cure  may  be  obtained  in  this  way  and  nothing  more 
is  required.  The  tubes  are  closed  permanently  by  granulation 
tissue  in  their  interior.  Otherwise  the  woman  is  normal  and  a 
careful  pelvic  examination  reveals  little  trace  of  her  former 
serious  disease.*  At  the  worst,  the  infectious  stage  of  the  inflam- 
mation has  subsided  and  a  subsequent  abdominal  section  for 
the  removal  or  other  treatment  of  the  adherent  chronically  in- 
flamed tubes  is  comparatively  safe. 

It  is  perfectly  possible  to  remove  one  or  both  tubes  with  or 
without  the  ovaries,  or  the  uterus  and  its  adnexa  for  pelvic  in- 
flammation by  the  vagina,  and  there  are  cases  already  enumer- 
ated in  which  this  form  of  operation  is  preferable;  but  except  in 
the  infrequent  instances  presenting  distinct  indications  for  a  vaginal 
operation,  abdominal  section  for  salpingitis  is  the  more  satis- 
factory, the  safer  and  the  better  operation.  (For  the  technic 
of  vaginal  section  see  page  695.) 

EXTRA-UTERINE  PREGNANCY. 

By  extra-uterine  or  ectopic  pregnancy  is  meant  the  develop- 
ment of  an  impregnated  ovum  outside  of  the  uterine  cavity.  The 
condition  was  described  by  Riolanus,  Benedict  Vassal  (1669)  and 
by  Regnier  do  Graaf.  Abdominal  sections  for  extra-uterine 
pregnancies  were  performed  by  Nufer  (1500)  and  by  Dirlewang 
(1549).  Bohmer  (1752)  differentiated  the  tubal,  ovarian  and 
abdominal  forms  of  ectopic  gestation.  Schmidt  (1801)  described 
interstitial  pregnancy. 

Frequency. — The  exact  proportion  of  extra-uterine  to  intra- 
uterine gestations  is  difficult  to  determine.  It  is  said  to  be  about 
I  to  500.  Winckel,  however,  saw  but  16  cases  in  22,000  births, 
and  Bandl,  in  Vienna,  but  3  out  of  60,000.  In  the  larger  cities  of 
America  a  considerable  number  occur  annually.  The  author 
operated  on  13  patients  for  extra-uterine  pregnancy  in  nine  months. 

Classification  Based  upon  the  Situation  of  the  Develop- 
ing Ovum : 
Tubal. 

Tubo-uterine,  or  interstitial.     The  ovum   develops  in  that 
portion  of  the  tube  within  the  uterine  wall. 

^  The  author  has  (.-xamined  women  years  after  this  treatment,  finding  a  surpris- 
ingly good  pelvic  condition  and  a  negative  history  of  pelvic  pain  or  discomfort. 
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Tubal  proper. 

Tubo-ovarian.      The    ovum    is    attached    to    the    ovarian 
fimbria. 
Ovarian.    The  ovum  develops  in  a  Graafian  follicle. 
Abdominal.     In    primarj^    abdominal    pregnancy    the    ovum 
attaches  itself  to  the  peritoneal  investment  of  the  uterus, 
the  broad  ligament,  or  the  intestines. 
Secondary  Abdominal, 

Ovario-abdominal.    The  ovimi,  beginning  its  growth  in  the 

ovary,  pushes  its  way  out  into  the  abdominal  cavity. 
Tubo-abdominal.    The  ovum,  at  first  contained  in  the  tube, 
escapes    into    the   abdominal    cavity    by    rupture,    by   a 
gradual  separation  of   the  fibers  in  the  tubal  coat  or  by 
extrusion  through  the  abdominal  ostium.     There  is  a  form 
of  tubal  pregnancy  often  called  secondary  abdominal  or 
tubo-abdominal,   in   which   the   ovum   grows   downward 
and  backward  behind  the  peritoneum.     This  should  be 
known  as  a  broad-ligament  or  retroperitoneal  pregnancy. 
Utero-abdominal.    The  ovum  grows  at  first  in  the  uterine 
ca\ity,  but,  in  consequence  of  a  spontaneous  rupture  or 
separation  of  an  old  scar  in  the  uterine  wall,  becomes  an 
abdominal  pregnancy,  retaining  its  connection  with  the 
uterus  by  the  placenta. 
Etiology. — The   causes    of   ectopic    gestation    are    obscure. 
Any  disease  of  the  mucous  membrane  of  the  tube  depriving  its 
cells  of  their  cilia,  forming  mucous  polyps,  or  otherwise  obstruct- 
ing its  caliber,  predisposes  to  an  arrest  of  the  impregnated  ovum  in 
its  passage  to  the  womb.    So  does  any  condition  interfering  with 
the  normal  peristalsis  of  the  tube.    Chronic  salpingitis,  therefore, 
usually  of  gonorrheal  origin,  is  most  often  found  associated  with 
and  preceding  tubal  pregnancy.* 

Peritoneal  adhesions  constricting  or  distorting  the  tubes  and 
congenital  narrowness  of  their  caliber  may  also  obstruct  the 
tubal  canals.  A  diverticulum  in  the  tube,  an  accessory  tubal 
canal,  accessory  abdominal  ostia  and  atresia  of  the  tube  have 
been  noted  in  connection  with  ectopic  gestation.  An  exaggera- 
tion of  the  serpentine  course  characteristic  of  the  tube  may  make 
the  progress  of  the  ovum  difiicult  and  may  arrest  it  before  it  can 
reach  the  uterus.  Anything  which  increases  the  size  of  the  ovimi 
before  it  has  emerged  from  the  tube  may  be  a  cause  of  extra- 
uterine pregnancy;  thus,  external  transmigration,  twins,  or  an 
unusually  long  tube  may  result  in  such  an  abnormal  growth  of 

*  Hahn  ("Miinch.  med.  Wochenschr.,"  No.  6,  1003),  from  a  study  of  241  cases 
in  the  Vienna  hospitals,  declares  himself  unqualifiedly  in  favor  of  this  view.  The 
author's  74  cases  also  support  it. 
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the  ovum  before  its  arrival  in  the  uterine  cavity  that  its  progress 
is  arrested  and  it  is  fixed  in  the  tube.  The  ability  of  the  ovum 
to  embed  itself  in  mucous  membrane  and  in  subjacent  tissue 
must  also  be  considered  in  accounting  for  a  tubal  pregnancy. 

Clinical  History. — In  each  of  the  situations  noted  above  the 
course  of  gestation  may  be  somewhat  different,  and  each  may 
present  an  individual  clinical  picture  on  account  of  the  difference 
in  the  surrounding  anatomical  structures.  The  general  presump- 
tive signs  of  pregnancy  are  commonly  the  same  as  in  intra-uterine 
gestation,  but  there  is  usually  severe  pain.  Extra-uterine  preg- 
nancy occurs  oftenest  between  the  twentieth  and  thirtieth  years. 
The  youngest  woman  afifected  was  fourteen,  the  oldest  forty-seven 
years  of  age. 

Changes  in  Uterus  and  Vagina. — In  all  the  forms  these 
changes  are  alike.  Most  of  the  alterations  characteristic  of  intra- 
uterine pregnancy  arc  found :  hypertrophy  of  the  vaginal  mucous 
membrane,  with  increased  blool-supply  (purple  tinge)  and  in- 
creased secretion;  a  soft  cervix  and  a  patulous  os;  an  enlarged 
uterus,  and,  in  the  majority  of  cases,  a  development  of  a  decidu- 
ous membrane,  undergoing  the  same  change  as  in  intra-uterine 
gestation  preparatory^  to  its  separation  and  extrusion,  which 
occurs  in  extra-uterine  gestation  usually  between  the  eighth  and 
twelfth  week,  the  membrane  being  expelled  as  a  complete  cast  of 
the  uterus  and  even  of  the  tubes,  or  in  shreds.  The  usual  clini- 
cal history  of  ectopic  gestation  is  absence  of  menstruation  until 
the  death  of  the  embryo  or  rupture  of  the  sac,  when  the  menses 
return  with  the  discharge  of  the  decidua.  The  metrorrhagia 
which  thus  begins  may  continue  for  a  long  time. 

The  other  changes  in  tlie  maternal  organism  may  vary  with 
the  situation  of  the  developing  ovum. 

Clinical  History  and  Pathology  of  Tubal  Pregnancy. — 
Usually  the  woman  has  had  children,  but  a  long  time  has  elapsed 
since  the  birth  of  the  last  child.  The  most  frequent  situation  of 
an  extra-uterine  gestation  is  the  outer  third  of  the  tube  (the 
ampulla^).  It  may  grow  upward  into  the  abdominal  cavity, 
distending  the  tube-walls,  or  it  may  grow  downward  between 
the  layers  of  the  broad  ligament,  and  then  backward  and 
upward  behind  the  posterior  parietal  layer  of  the  peritoneum 
(broad-ligament  gestation).  The  ovum  embeds  itself  in  the  con- 
nective tissue  and  musculature  under  the  mucosa  as  it  does  in 
the  uterus.  If  it  is  implanted  on  one  of  the  j)lications  of  the 
mucous  membrane  in  the  ampulla  an  early  destruction  of  the 
ovum  or  a  tubal  abortion  is  commonly  the  result.     If  it  is  im- 

^  Martin's  statistics  of  55  cases  of  cxtra-utcrine  pregnancy  give  this  situation 
in  49. 


Fig.  4i8. — Ruptured  lubal  pregnancy  and  cxlrusion  o(  embryo,  com ained  ir 
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planted  near  the  bases  of  the  plicalions  or  in  the  isthmus  it  bur- 
rows into  the  musculature  and  soon  arrives  at  the  serosa,  which  is 
often  perforated  by  the  eroding  action  of  the  syncytial  celb.  This 
is  a  much  more  common  occurrence  than  a  rupture  of  the  tubal 
walb  by  distention.  It  is  doubtful  indeed  if  the  tubal  wall  is  ever 
really  ruptured  by  ovcrdistcntion  of  its  canal.  The  tubal  walls 
grow  thicker  from  the  development  of  their  muscte-fibers,  except 
at  spots,  especially  on  the  upper  and  jKjsterior  surfaces,  where 
perforation  may  occur,  the  woman  experiencing  severe  cramp-like 
pain,  followed  b\'  sjinptoms  of  profound  shock  and  death  from 
hemorrhage,  in  a  few  hours.  Fever  is  often  seen,  sometimes 
to  a  high  degree,  even  before  perforation  occurs.  The  usual 
temperature,  however,  before  rupture  is  between  99°  and  100°  F, 
Exceptionally  the  tubal  ges- 
tation may  proceed  to  full 
term  (6  per  cent,  of  tubal 
pregnancies — Winckel).  In 
these  cases  the  ovule  has 
probably  at  first  grown  down- 
ward and  backward.  If  rup- 
ture occurs,  h  usually  takes 
place  between  the  eighth  and 
twelfth  weeks,  bui  it  may  be 
seen  as  early  as  the  four- 
teenth day,'  or  after  the 
sixth  month.  If  the  tube 
ruptures  ujmn  the  upper  or 
jx>stcrior  aspect  of  the  sac, 
the  sac -contents  are  extruded 
into  the  peritoneal  cavity 
with  an  intraperitoneal  hemorrhage.  If  rupture  occurs  on 
the  lower  aspect,  (he  contents  of  the  ovum  and  the  blood  find 
their  way  Ix-tween  the  layers  of  the  broad  ligament  and  the 
pelvic  fascia,  giving  rise  to  an  cxlraix'ritoneal  hematoma.  The 
first  variety  is  usually  fatal;  the  last  is  not  always  directly 
dangerous  lo  life,  but  the  layers  of  the  broad  ligament  may  rup- 
ture when  distended  with  blood,  and  the  bleeding  then  becomes 
intraperitoneal  and  unlimited.  The  bleeding  may  also  be  limited 
by  peritoneal  adhesions  shutting  off  the  i>critoneal  canity  and 
forming  a  closed  sac  in  the  iliac  region.     From  adhesions  to  in- 


-Rupturcfl 


'  Ross,  "  .\mc'r.  Jnur.  Obslel.,"  Octotx-r, 
sl.itislEcs  of  45  t.i.scs,  rupture  occurred  i6  timi-s  in 
Ihc  third,  7  in  llic  fourth,  ami  once  in  the  iifth.  In 
later  than  the  fourteenth  day. 
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tcslines,  complications,  such  as  perforation  and  obstruction  of  the 
bowel,  may  occur. 

The  mucous  mumbranc  of  the  tube  undergoes  a  cliange,  being 


FIb.  .|ji.— Ruplurwl  lulial  iin-i-nancy. 

convertwl  iimi  a  ileciilua,  as  in  the  ulcrus,  but  there  are  in  the 
tube  connective-tissue  bundles  between  the  decidual  cells;  the 
layers  of  the  di-cidua  are  nut  well  dilTerentiatid,  iinil  in  the  deepest 
layer  muscle  libers,  connective-tissue  bundles,  and  decidual  cells 
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are  intermingled.'  It  has  been  asserted  by  many  observers  that 
there  is  no  dccidua  reflexa  in  the  tubal  pregnancies,  but  Winckel 
has  demonstrated  it  twice.  The  pUcaiiona  of  the  tubal  mucous 
membrane  arc  unfolded  as  the  tube  expands- 


There  may  be  muhiplc  (twin  or  triplet")  extra -utcrini'  gestE 
til  in.   There  may  be  coincident  intra-  and  extra-ulcrinc  |)ri'gnancy' 


oni.  villi 
Ovn..-  I 


L>isno<lctirlualf<,rm;ilii.nintV 
;  irlls  from  I^injjlumH'*  lavi-rr 
.  i&jo,  and  •■Mimnlssilirif.  ( 
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Marshall  reports  a  case  of  twin  pregnancy  in  utero  with  a  three 
months'  fetus  in  the  left  tube;  Bichat  has  collected  48  cases  in  ad- 
dition to  his  own^;  Reiffershied,  68  cases^;  Simpson,  113  cases.^ 
There  may  be  pregnancy  first  in  one  tube  and  then  in  the  other,* 
simultaneous  pregnancies  in  both  tubes  ^  or  two  successive  preg- 
nancies in  the  same  tube.*  Hydramnios  was  noted  in  one  case  of 
tubal  pregnancy,^  cystic  degeneration  of  the  chorionic  villi  in  one^ 
and  a  thoracopagus  in  another." 

Clinical  History  of  Interstitial  Pregnancy. — There  is  an 
asymmetrical  development  of  the  uterus;  the  impregnated  side 
is  longer,  broader  and  thicker  than  the  other;  the  tube  on  this 
side  has  a  higher  insertion  and  the  line  of  the  fundus  meets 
the  unimpregnated  cornu  at  a  more  obtuse  angle  than  normal. 
The  ovum  develops  in  that  portion  of  the  tubal  canal  run- 
ning through  the  uterine  wall,  the  inner  side  of  the  sac  often 
projecting  into  the  uterine  cavity,  having  on  its  outer  side  the 
round  ligament  and  the  whole  length  of  the  tube,  on  its  inner 
side  a  muscular  septum  separating  the  ovum  from  the  uterine 
cavity.  This  form  of  ectopic  gestation  is  rare.  In  348  cases 
operated  upon  by  Martin  (77),  Werth  (120),  Thorn  (76) 
and  the  author  (75),  interstitial  pregnancy  was  found  but  3 
times.  Wcinbrenncr  mentions  43  authentic  cases.^*^  The  usual 
termination  of  this  kind  of  ectopic  gestation  is  rupture  into  the 
peritoneal  cavity.  Hccker  collected  twenty-six  cases,  all  ending 
in  rupture  before  the  sixth  month.  Rupture  into  the  uterine  cavity 
and  expulsion  of  the  fetus  through  the  cervix  are  possible.  Rup- 
ture into  or  growth  between  the  layers  of  the  broad  ligament  is 
also  possible. 

Cornual  pregnancy  should  be  regarded  as  a  variety  of  in- 
terstitial pregnancy;  the  ovum  is  inserted  in  the  intramural  por- 
tion of  the  tube  near  the  uterine  ostium;  it  grows  into  the  uterine 
cavity,  but  stretches  the  myometrium  so  extremely  at  the  cornu 

*  "Rev.  de  Gyn.  ct  de  Chir.  Abd.,"  May  and  June,  1903. 
*"Centr.  f.  Gyn.,"  March  21,  1903. 

•"Am.  Jour,  of  Obstct.,"  March,  1904. 

*  In  one  of  the  author's  cases,  an  unmarried  woman  with  a  precedent  gonorrheal 
salpingitis  was  operated  ujwn  for  tubal  gestation  in  the  left  tube  and  five  years  later 
for  the  same  condition  in  the  right  tube. 

*  Martin  has  collected  8  cases.  '*  Zeitschr.  f .  Geburtsh.  u.  G vn.,"  Bd.  xxxviii,  H.  i. 

•Coe,  "X.  Y.  Med.  Record,"  May  27,  1893;  DoHand,  "Repeated  Extra- 
uterine Pregnancy,"  "  Amer.  Jour.  Obslet.,"  April,  i8<>8;  Roysler,  "Combined 
Intra-  and  Extra-uterine  Pregnancy  at  Term,"  ibid.,  1897,  vol.  xxxvi,  p.  820; 
Mosely,  ibid.,  1896,  38  cases  of  extra -uterine  pregnancy;  Zinke,  ibid.,  xlv,  No.  5, 
1902,  88  cases.  Heinricius  and  Kolster  ref)ort  two  fully  developed  fetuses  in  one 
tube,  one  macerated,  the  other  well  preserved  ("Arch.  f.  Gyn.,"  Bd.  Iviii). 

'  "Arch.  f.  Gvn.,"  Bd.  xxii,  S.  57. 
""Centralbl.'f.  Gvn.,"  No.  11,  1902. 

*  "Centralbl.  f.  Gvn.,"  1894,  p.  232. 
""Zeitschr.  f.  Geb.,"  Bd.  li,  H.'i. 
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that  the  uterus  has  the  physical  appearance  characteristic  of 
interstitial  pregnancy  (asymmetrical  development)  and  the  patient 
suflFers  excrutiating  pain;  but  on  inspection  and  palpation  it  is 
evident  that  the  greater  part  of  the  ovum  is  in  the  uterine  cavity, 
,  though  the  affected  cornu  has  walls  so  thin  that  rupture  seems 
imminent.  The  author  has  seen  this  condition  twice  in  explora- 
tory abdominal  sections. 

Clinical  History  of  Tubo-ovarian  Pregnancy. — The  ovum 
develops  between  the  fimbriae  of  the  tube  and  the  ovary.  The 
sac  may  rupture  with  the  usual  consequences  of  such  accident. 
A  development  of  the  fetus  to  maturity,  however,  is  possible. 
The  ovum  may  lodge  upon  the  ovarian  fimbria  and  may  grow 
inward  between  the  layers  of  the  broad  ligament. 

Clinical  History  of  Ovarian  Pregnancy. — The  ovum  im- 
pregnated while  it  is  still  within  the  Graafian  follicle  reaches 
some  degree  of  growth  and  development  within  the  ovary.  The 
tube  and  ovarian  fimbria  are  free;  the  uterus  is  connected  by  the 
ovarian  ligament  with  the  gestation  sac,  the  wall  of  which  consists 
mainly  of  ovarian  tissue.  The  condition  is  exceedingly  rare,  but 
there  arc  a  few  indubitable  cases  on  record.*  One  case  in  Phila- 
delphia, reported  by  Dr.  Baer,  went  to  term.  Muller  and  Wider- 
stein  have  reported  cases  of  the  prolapse  of  a  pregnant  ovary 
into  the  inguinal  ring  and  canal.  Webster^  describes  an  interesting 
case  in  which  the  o\'uni  was  not  embedded  in  a  Graafian  follicle, 
but  in  the  medullary  ])()riion  of  the  ovary.  He  assumes  that  the 
ovum  implanted  itself  in  a  remnant  of  ]Mullerian  tissue  included 
in  the  ovary. 

Clinical  History  of  Abdominal  Pregnancy. — Primar>'  ab- 
dominal pregnancy  is  exceedingly  rare.  Many  g}'necologists 
deny  its  occurrence,  but  there  have  been  a  few  authentic  cases.^ 

^  Cases  arc  ri'|>ort(*d  by  Potenko,  Wcrlh.  Paliauf,  Ix'Oix)ld  and  Martin.  See 
Winckcl,  "Geburtshiilft'":  Kelly,  article  in  "American  Text-book  of  Obstetrics." 
Lu(h\np  ("Wiener  klin.  Wochenschr.,"  1896)  has  collected  18  cases  besides  i  of  his 
own.  Leoj)old  claims  that  there  are  13  authentic  cases  recorded  ("Arch.  f.  G\ti.." 
Bd.  Hx).  Catharine  van  Tussenbraek  demonstrated  a  s])ecimen  removed  by 
Kouwer,  of  Haarlem  ("Tr.  Ill  Congress  of  (}yn.  and  Obstet.,"  Amsterdam,  i8qq). 
Indubitable  cases  are  reported  by  Wathen  and  Franz  (" Jahreslx"richt,"  ip02,  vol. 
XV,  J).  780).  Micholitsch  found  two  cases  among  120  cases  of  extra-uterine  preg- 
nancv  operated  on  in  Wertheim's  clinic  ("Zeitschr.  f.  Geb.  u.  Gyn.,"  Bd.  xlix,  H.  3). 

^"Amer.  Jour,  of  Obstet.,"  July,   1004. 

'  Schlechtendahl  has  reported  a  case  of  primary'  abdominal  pregnancy  in  which 
a  fetus  15  centimeters  long  was  found  encaj)sulated  near  the  spleen.  The  tubes 
and  uterus  were  normal  ("  Frauenarzt,"  1887,  ii,  ])p.  81-86).  Braun's  and  Zweifel's 
cases  ("Arch.  f.  Gyn.,"  Bd.  xli,  H.  1  und  2),  in  which  the  placenta  was  attached 
to  the  posterior  uterine  wall  and  to  the  sigmoid  flexure,  and  Koeberle's  case,  in  which 
impregnation  occurred  through  a  vagino-abdominal  fistula  after  hysterectomy,  were 
un(]uestionably  primary'  abdominal  pregnancies.  Linck  ("Monatsschr.  f.  Geb. 
u.  Gyn.,"  Dec,  1904)  re|)orts  the  case  of  a  small  ovum  embedded  in  the  peritoneum 
of  Douglas's  j)ouch. 
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The  conditions  in  the  free  abdominal  cavity  favor  the  progress  of 
pregnancy  to  the  mature  development  of  the  fetus.  The  peritoneum 
is  converted  into  a  decidua-like  membrane  wherever  the  ovum 
comes  in  contact  with  it,  and  from  this  source  the  chorion  and 
placenta  derive  nutriment.  The  ovum  is  surrounded  by  a  fibrous 
and  vascular  capsule.  In  abdominal  and  in  advanced  tubal  gesta- 
tion abortive  labor-pains  appear  at  term.  The  child  dies  at  or 
shortly  after  this  period,  and  the  liquor  amnii  is  absorbed  after  the 
death  of  the  fetus.  The  abdomen  is  consequently  reduced  in  size 
and  the  tumor  is  changed  in  consistency.  The  fetus  may  be  con- 
verted into  a  lithopedion  and  may  remain  as  an  innocuous  tumor 
in  the  abdomen  for  years.  The  child  is  likely  to  be  small 
and  ill  formed,  but  occasionally  overgrown  children  are  reported, 
no  doubt  on  account  of  a  prolongation  of  pregnancy.  In  advanced 
cases  of  abdominal  pregnancy  the  fetal  movements  are  exceed- 
ingly painful  to  the  mother.  Abdominal  pregnancies  may  end  in 
rupture  of  the  sac  or  there  may  be  profuse  hemorrhage  into  the 
sac  cavity. 

Clinical  History  and  Pathology  of  Utero-abdominal  Preg- 
nancy.— ^This  condition  is  very  rare.  The  pregnancy  is  at  first 
intra-uterine,  but  the  ovum  escapes  into  the  abdominal  cavity 
through  an  opening  in  the  uterine  wall,  retaining  a  connection 
by  the  placenta  with  the  uterine  cavity.  The  process  of  extru- 
sion must  be  gradual.  These  cases  follow  either  a  Caesarean  sec- 
tion or  a  rupture  of  the  uterus  at  a  previous  labor.  The  fetus 
may  grow  to  full  term.^ 

Terminations  of  Extra-uterine  Pregnancy. — Death  and 
Absorption  of  the  Young  Embryo  with  Absorption  0}  the  Liquor 
Amnii,  and  Atrophy  of  the  Gestation  Cyst. — Of  all  the  termina- 
tions of  ectopic  gestation,  this  is  the  most  favorable.^  It  is  ex- 
ceptional, and  should  never  be  counted  on  in  practice.  The 
embryo  must  die  before  the  second  month  to  be  completely  ab- 
sorbed. At  the  best  chronic  salpingitis  with  adhesions  persists, 
and  therefore  the  woman  may  be  left  a  chronic  invalid. 

Rupture  or  erosion  of  the  tubal  walls  and  profuse  hemorrhage 
occur  most  commonly  in  tubal  gestation,  if  the  ovum  is  im- 
planted in  the  mucous  membrane  of  the  bases  of  the  plications 
in  the  ampulla  or  in  that  of  the  isthmus.  The  rupture  may  occur 
in  tubo-uterine,  tubo-ovarian,  ovarian  and  abdominal  pregnan- 
cies. The  accident  commonly  destroys  the  embrj'o,  which  may 
escape  into  the  abdominal  cavity.  Up  to  the  second  month  the 
extruded  embryo  may  be  absorbed.    Later,  it  may  be  foimd 

^  "Ausgetragene  secundare  Abdominalschwangerschaft  nach  Ruptura  uteri,  im 
vierten  Monat,"  Leopold,  "Arch.  f.  Gyn.,'*  lii,  2,  376.  Fullerton,  "Annals  of 
Gyn.,"  Oct.,  1891. 
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lodged  among  the  intestines,  perhaps  far  removed  from  the  p)elvic 
organs  and  usually  surrounded  by  clotted  blood.*  The  hemor- 
rhage may  be  fatal  in  as  short  a  time  as  two  hours;  it  usually 
takes  from  eight  to  sixteen  hours,  however,  for  the  woman  to 
bleed  to  death.  The  hemorrhage  may  be  fatal  as  late  as  the 
second,  third  or  fourth  day,  or  there  may  be  successive  hemor- 
rhages, perhaps  days  apart,  until  the  patient  is  gradually  ex- 
hausted or  is  suddenly  destroyed  by  an  unusually  profuse  out- 
pour of  blood.  Surprisingly  small  tubal  gestation  sacs  may,  on 
rupture,  cause  fatal  hemorrhage,  especially  if  the  ovum  is  im- 
planted in  the  isthmus.  The  determining  cause  of  rupture  is 
not  always  apparent.  It  may  occur  while  the  patient  is  lying 
quietly  in  bed,  but  may  follow  the  straining  of  defecation  or 
urination,  coitus,  a  blow  upon  the  abdomen,  a  gjTiecological 
examination,  an  operation  like  curetment  or  any  sudden  phys- 
ical effort  or  menial  excitement.  The  rupture  may  be  due  to 
contraction  of  the  lube-walls,  to  menstrual  congestion  or  to 
the  steady  growth  of  the  tumor,  but  the  predisposing  and  often 
the  exciting  cause  is  the  penetration  of  the  tube  wall  by  the  syncyt- 
ium, which  at  the  same  time  erodes  the  hypertrophied  maternal 
blcKxl-vessels,  as  it  does  in  the  uterine  mucosa.  Rupture  of  the 
sac  or  of  a  blood-vessel  in  its  wall,  with  profuse  hemorrhage,  has 
occurred  long  after  tlie  destruction  of  the  embryo  and  cessation 
of  growth  in  the  sac  (two  years  in  one  case). 

Rupture  oj  sac  wilh  extrusion  oj  its  contents^  and  interstitial 
Iiemorrlioi^e  into  its  sae-u'iillsy  without  escape  of  blood  into  the  peri- 
toneal cavity  or  between  the  layers  of  the  broad  ligament,  was  the 
termination  of  one  case  of  tubal  gestation  under  the  author's 
observation.  Tliis  occurrence  might  be  followed  by  atrophy  of 
the  ovum  and  sac. 

Tuba!  moles  are  frequently  seen  as  the  result  of  an  old  tubal 
pregnancy;  the  ovum  is  infiltrated  and  surrounded  by  blood, 
clotted  and  often  organized.  The  tubal  walls  are  also  infiltrated 
with  bl(Kxl  and  are  much  thickened.  The  whole  mass  consti- 
tutes a  solid  tumor  of  the  tube  in  which  the  embr}'0  may  not  be 
found,  and  atrophied  chorionic  villi  in  small  numbers  are  only 
discovered  after  a  careful  microscopical  search. 

Grouih  oj  the  Fetus  after  the  Third  Month;  Its  Death  at  or 
before  Maturity  and  the  Changes  that  Occur  Afterward.— k  con- 
tinued development  of  the  fetus  in  the  later  months  of  pregnancy 
is  seen  most  often  in  abdominal  or  in  tubo-ovarian  pregnancies, 

*  Burforcl  rc|>orts  an  extraonlinar>»  case  in  which  the  tube  ruptured,  the  fetus 
was  extruficd  through  the  rent,  the  cord  was  torn  across,  and  the  fetus  with  the  cord 
attached  was  found  in  the  aMominal  cavity  inclosed  in  an  adventitious  sac.  The 
placenta  remained  in  the  tube,  and  the  rent  in  the  latter,  through  which  the  fetus 
escaped,  had  healed  ("  Brit.  Gyn.  Jour.,"  1892). 
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though  it  is  possible  in  the  tubal  gestation  with  retroperitoneal 
growth  (broad -ligament  pregnancy).  The  fetus  after  death  may 
be  converted  into  a  lithopedion  or  may  be  mummified,  and  in 
these  conditions  may  remain  in  the  abdominal  cavity  indefinitely,' 
or  may  be  removed  by  operation  through  the  abdomen,  vaginal 
vault,  or  possibly  by  the  rectum.  The  soft  parts  may  macerate 
and  may  be  absorbed,  leaving  the  bones,  which  remain  as  an 
innocuous  abdominal  tumor  or  ulcerate  into  the  bladder,  intestines, 
or  through  the  anterior  abdominal  wall.  Ulceration  into  the 
bladder  is  a  particularly  unfortunate  complication.  A  patient  of 
the  author's  died  of  peritonitis  caused  by  the  ulceration  of  a  pari- 
etal bone  through  the  transverse  colon.  Her  historj-  indicated 
an  abdominal  pregnancy  having  its  origin  many  years  before, 


Fig-  4J3- — Tubal  abortion  and  eMnidcd  mole. 

The  fetal  body  may  putrefy  from  the  contiguity  of  the  intes- 
tines and  their  contained  micro-organisms  and  the  consequent 
access  of  bacteria  to  the  highly  putrescible  sac-contents.  In  the 
same  way  the  gestation  sac  is  converted  into  an  abscess. 

Terminations  oj  Ovarian  Pregnancy. — There  may  be  an  arrest 
in  the  development  of  the  ovum  at  an  early  period.  In  one  case 
the  small,  cystic,  ovarian  tumor  containing  the  fetal  bones  was 
retained  in  the  abdomen  for  years.  In  another  case  the  fetus 
went  on  to  full  development,  then  died,  and  was  removed  in  a 
good  state  of  preservation  at  least  one  year  later.  Rupture  of  the 
sac  and  profuse  hemorrhage  may  occur. 

'  Haultain  ha^  collected  lo  cases,  including  his  own.  in  which  the  embiyo, 
converted  into  a  lithopedion.  has  \iccn  retained  in  the  abdomen  more  than  forty 
ycara  ("Jour,  of  Obstct.  and  Gyn.  of  the  Br.  Empire,"  Oct.,  1904). 
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In  lubo-ulerine  or  interstitial  pregnancies  the  ovum  and  em- 
brj'o  may  be  discharged  into  the  uterine  cavity,  and  may  be  evac- 
uated by  the  vagina.  There  are  at  least  two  such  cases  well 
authenticated.  Rupture  of  the  sac  and  hemorrhage  into  the  peri- 
toneal cavity  are,  however,  the  rule.  In  Maschka's  case  the  head 
of  the  fetus  passed  into  the  abdominal,  the  breech  into  the 
uterine,  cavity. 

In  cases  of  lubai  ahorlion  (so  named  by  Werth)  there  is  an 
internal  rupture  of  the  tubal  wall  or  of  its  connection  with  the 
ovum,  or  an  erosion  of  blood-vessels  by  the  penetration  of  the 
trophoblast,  and  blood  is  poured  through  the  fimbriated  extremity 
of  the  tube  into  the  abdominal  cavity.  The  blood-clots  filling 
the  pelvis  in  such  a  case  may  have  a  peculiar  sausage-like  form 
imparted  to  ihem  by  the  tubal  canal.    The  whole  ovum  may 


Fig.  4J4, — Tubal  abortion  and  extruded  mole. 

possibly  be  extruded  through  the  abdominal  orifice  of  the  tube, 
as  in  two  cases  of  tlie  aulhor's  (Figs.  423,  424),  and  in  one  case 
in  which  the  fimbrialed  extremity  was  closed  by  inflammatory 
adhesions  the  ouler  end  of  the  tube  was  converted  into  a  hema- 
toma, Kiistner  was  one  of  the  first  to  demonstrate  that  tubal 
abortion  is  much  more  frequent  than  rupture.  In  75  cases  the 
former  occurred  59,  the  latter  16,  times.'  The  large  majority  of 
the  cases  under  the  aulhor's  observation  have  ended  by  tubal 
abortion. 

It  is  possible  that  a  tubal  pregnancy  may  rupture  in  its  early 
stages,  the  embryo  be  expelled  into  the  abdominal  cavity,  retain- 
ing its  connection  with  ihe  tube  by  the  cord  and  placenta,  and  the 
fetus  thus  continue  to  further  or  to  full  development.     This  is 
'  "Volkmann's  Samml.  kiln.  Vortrage,"  N.  F.,  N05.  244,  245. 
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called  a  secondary  or  tubo-abdominal  pregnancy,^  Rupture  in 
cases  apparently  of  this  character  may  not  have  occurred.  There 
may  have  been  a  retroperitoneal  growth  of  the  ovum  and  an 
enormous  dilatation  of  the  tubal  walls.  Tuholske^  reports  a 
case  in  which  the  ovum  was  extruded  from  the  abdominal  ostium, 
became  attached  to  the  diaphragm  and  developed  between  the 
right  lobe  of  the  liver  and  the  right  kidney. 

Growth  and  development  of  the  placenta  after  fetal  death  has 
been  described,  but  has  not  yet  been  demonstrated  beyond  doubt. 
It  would  seem  impossible,  arguing  from  the  behavior  of  the  pla- 
centa in  utero  after  fetal  death. 

Profuse  hemorrhage  into  the  gestation  sac,  forming  a  large 
hematoma,  occurred  in  one  of  the  author's  cases. 

Hematoceles  and  hematomata  in  the  abdomen,  pelvis  and 
pelvic  connective  tissue  in  one-third  or  more  of  the  cases  are 
due  to  hemorrhage  from  a  ruptured  gestation  sac.  The  blood 
may  collect  in  front  of  the  uterus  (ante-uterine  hematocele),  more 
commonly  behind  the  uterus  (retro-uterine  hematocele),  may  be 
encapsulated  in  the  neighborhood  of  either  broad  ligament  or 
may  be  contained  in  the  pelvic  connective  tissue  on  either  side 
of  the  uterus.  These  accumulations  of  blood  may  suppurate, 
and  may  thus  prove  fatal.  They  may  be  evacuated  through  the 
abdomen  or  through  the  vaginal  vault.  If  not  too  large,  they  are 
absorbed. 

Symptoms  of  Extra-uterine  Pregnancy. — ^The  Subjective 
Signs. — In  the  early  weeks  or  months  the  subjective  signs  of  ectopic 
pregnancy  may  be  indistinguishable  from  those  of  normal  intra- 
uterine gestation.  In  the  tubal  variety,  which  is  by  far  the  com- 
monest, there  may  be  no  indication  of  any  abnormality  until  rup- 
ture or  tubal  abortion  occurs.  In  the  vast  majority  of  cases,  how- 
ever, rupture  or  abortion  is  preceded  by  severe  cramp-like  pains, 
usually  in  one  or  the  other  iUac  region,  often  accompanied  or  fol- 
lowed by  the  discharge  of  deciduous  membrane  and  by  metror- 
rhagia. 

The  pain  of  extra-uterine  pregnancy  is  its  most  distinctive 
symptom.  It  is  described  by  the  patient  in  strongest  terms;  occur- 
ring in  paroxysms,  with  intervals  free  from  suffering;  appearing  at 
any  time  from  a  few  days  to  months  after  a  normal  menstruation; 
situated  often  in  one  groin,  though  frequently  indefinitely  referred 
to  the  lower  abdomen;  extending  down  one  leg  or  up  to  the  epi- 
gastrium ;  and  so  severe  as  to  occasion  profound  systemic  disturb- 

*  Lusk  has  collected  three  such  cases.  The  fetus  survived  the  rupture  of  the 
tube,  or  the  extrusion  may  have  been  gradual  by  a  separation  of  the  fibers  in  the 
tube-wall. 

'  "Am.  Gyn.  Jour.,"  Dec,  1901.  Abstr.  in  " Jahresbericht  ii.  d.  Fortschr.  a. 
d.  Gebiet  d.  Gyn.  u.  Geb.,"  1902,  p.  779, 
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ance — syncope,  followed  by  nausea  and  vomiting,  a  cold  sweat, 
hysterical  outbreaks,  complete  disability  and  every  appearance  of 
shock.  The  temperature  is  almost  always  slightly  elevated.  There 
may  be  high  fever,  and  the  general  health  may  be  much  impaired. 
When  advanced  development  occurs,  as  in  abdominal  and  in  some 
cases  of  tubal  gestation,  no  symptoms  may  arise  until  the  time  for 
labor  has  passed,  when  pain  and  other  complications,  due  to  the 
peculiar  character  of  the  abdominal  tumor,  may  appear.  There  is 
usually  cessation  of  menstruation  for  one  or  two  periods;  then  a 
return  of  the  flow  as  an  irregular  bleeding,  which  may  last  for 
months.  In  some  cases  irregular  bleedings  begin  with  concep>- 
tion  and  last  until  rupture;  there  is  no  cessation  of  menstruation. 
In  others,  one  period  is  slightly  delayed;  those  before  and  after, 
normal.  Again,  the  delayed  period  may  be  unnatural  in  char- 
acter. In  exceptional  cases  the  menstruation  occurs  at  the  nor- 
mal time,  but  is  more  profuse  or  scantier  than  normal.  In  74 
cases  of  the  author's  there  was  no  absence  of  menstruation  in  17; 
a  cessation  of  menstruation  varying  from  ten  to  ninety  days  in 
57.  There  was  metrorrhagia  lasting  from  two  to  one  hundred 
and  twenty  days  in  51  cases;  there  was  a  discharge  of  decidua 
in  31  cases. 

Other  s)Tnptoms  noted  have  been  irritable  bladder  or  dysuria; 
marked  constipation  or  even  obstruction  of  the  bowels  if  the  tumor 
is  on  the  left  side;  edema  of  the  corresponding  limb  and  aching 
pain  in  it,  especially  at  the  groin;  or  numbness  and  loss  of  power. 
Pulsating  vessels  may  be  felt  in  the  vaginal  vault/ 

Objective  Signs. — In  tubal  pregnancies  an  exquisitely  sensi- 
tive tumor  may  be  felt  lo  one  side  of,  behind,  or  possibly  in  front 
of  the  uterus,  quite  firmly  fixed  after  the  third  or  fourth  week,  and 
doughy  in  consistence.^  The  uterus  is  much  smaller  than  would 
be  expected  from  the  duration  of  the  pregnancy.  After  the  third 
month  ballottement  may  possibly  be  practised  upon  the  tubal 
tumor.  The  uterus  is  usually  displaced  forw^ard,  backward 
or  to  the  side  opposite  the  tumor.  The  decidua  is  expelled 
from  the  uterus  in  a  large  proportion  of  cases  (42  per  cent,  of 
the  author's).  If  the  discharged  membrane  can  be  obtained,  it 
presents,  under  the  microscope,  unmistakable  characteristics  of 

^  Hofmeicr  claims  that  the  pulsation  of  arteries  on  one  side  of  the  cervix  and  not 
ujx)n  the  other  is  a  valuable  sign  of  extra-uterine  pregnancy;  and,  moreover,  that  it 
is  a  sign  of  life  in  the  ovum,  ceasing  when  the  embryo  dies  and  the  ovum  stops 
growing.  I  have  found  this  symptom  of  value  occjLsionally,  but  it  may  be  observed 
in  some  cases  of  unilateral  salpingitis  and  may  be  absent  in  ectopic  pregnancy. 

'  For  three  or  four  weeks  the  tubal  tumor  is  free;  quite  suddenly  it  sinks 
into  the  pelvis  from  its  increasing  weight,  and  wherever  it  comes  in  contact  with  the 
pelvic  peritoneum  the  latter  is  changed  into  a  decidua-like  structure  to  which  the 
tube-walls  adhere. 
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decidua.  It  may  be  extruded  in  fragments  or  as  a  complete  cast 
of  the  uterus. 

Symptoms  of  Interstitial  Pregnancy. — A  diagnosis  is  diffi- 
cult or  impossible.  The  uterus  enlarges  to  a  greater  degree  than 
in  any  other  variety  of  ectopic  gestation,  and  it  may  be  impossible 
to  determine  whether  or  not  it  is  symmetrically  enlarged.  The 
condition  is  recognized  after  an  abdominal  section,  upon  a  careful 
intra-utcrine  exploration,  or  after  rupture  of  the  sac. 

Abdominal  pregnancy  may  be  recognized  when  the  ovum 
occupies  Douglas's  pouch,  as  the  fetal  parts  may  be  made  out 
with  startling  distinctness  through  the  posterior  vaginal  vault. 
A  sacculated  uterus,  however,  might  easily  be  mistaken  for  an 
abdominal  pregnancy. 

Diagnosis. — A  diagnosis  of  extra-uterine  pregnancy  can  usu- 
ally be  made  before  rupture.  In  spite,  however,  of  careful  atten- 
tion to  the  patient's  history  and  a  painstaking  physical  exami- 
nation by  an  expert,  a  diagnosis  before  rupture  is  sometimes 
impossible.  Usually  the  condition  is  not  recognized  in  general 
practice  until  rupture  or  tubal  abortion  has  occurred.  At  this 
time  a  histor\-  of  early  pregnancy,  a  paroxysm  of  frightful  pain, 
sudden  collapse,  symptoms  of  internal  hemorrhage,  with  ab- 
dominal distention,  and  a  vaginal  examination  showing  a  pelvic 
tumor  with  possibly  the  physical  signs  of  effusion  into  the  peritoneal 
cavity,  make  the  diagnosis  perfectly  clear,  and  indicate  an  imme- 
diate celiotomy.  These  s>Tnptoms  have  been  closely  simulated 
by  rupture  of  a  varicose  vein  in  the  broad  ligament,  by  rupture 
of  an  ovarian  cyst  or  torsion  of  its  pedicle,  by  acute  suppurative 
salpingitis,  by  criminal  abortion  followed  by  infection,  in  which 
a  false  history  is  purposely  given,  and  by  pelvic  tumors  coincident 
with  intra-utcrine  pregnancy.  But  as  all  these  conditions  demand 
the  same  treatment,  a  mistake  in  the  differential  diagnosis  between 
them  is  of  no  consequence.  If  the  cramp-like  pains  of  ectopic 
gestation  lead  a  patient  to  consult  a  physician;  if  she  give  a  clear 
history  of  impregnation;  if  she  present  all  the  earlier  signs  of 
pregnancy,  with  the  discharge  of  blood  and  membrane  which 
the  microscope  shows  to  be  decidual;  if  there  is  a  very  sensitive 
tumor  in  the  neighborhood  of  the  uterus  on  which  ballottement 
may,  perhaps,  be  practised,  and  if  the  uterus  is  not  so  large  as 
it  should  be,  the  diagnosis  is  justified,  and  the  necessary  treat- 
ment, also,  involving,  as  it  does,  a  serious  operation.  Among  the 
conditions  in  the  pehns  that  may  make  the  diagnosis  impossible 
are:  abortion,  in  consequence  of  or  coincident  with  some  growth 
near  the  uterus;  acute  salpingitis;  pyosalpinx,  vnth  an  indistinct 
or  untrustworthy  history  of  pregnancy;  intra-uterine  pregnancy, 
with  rapid  development  of  a  fibroid  on  one  side  of  the  uterus; 
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development  of  an  impregnated  ovule  in  one  horn  of  a  bicomate 
uterus,  in  the  comu  of  a  normal  uterus  or  on  one  side  of  a  double 
uterus.  A  common  error  constantly  occurring  in  general  practice 
is  to  mistake  an  extra-uterine  pregnancy  for  an  incomplete  abor- 
tion. In  the  author's  74  cases  this  mistake  was  made  by  the 
attending  physician  in  20. 

Prognosis. — Without  surgical  treatment  about  two-thirds  of 
the  cases  die;  one-third  escape  the  immediate  danger  of  death.^ 
Treated  by  abdominal  section,  the  mortality  should  be  about 
5  per  cent.,  or  lower  if  the  operator  sees  the  patient  in  time. 
Of  the  patients  who  do  not  die  directly  in  consequence  of  the 
tubal  gestation  a  large  proportion  remain  invalids,  and  many 
die  at  a  remote  period  from  various  complications,  as  bowel 
obstruction,  ulceration,  suppuration  or  hemorrhage. 

Treatment. — As  soon  as  the  diagnosis  is  established  with 
reasonable  certainty,  whether  the  sac  has  ruptured  or  not,  the 
removal  of  the  gestation  sac  by  celiotomy  is  the  only  treatment 
worthy  of  consideration.  Electricity  is  an  uncertain  and  imre- 
liable  remedy,  and  the  recoveries  ascribed  to  its  use  are  the  result 
of  nature's  effort  to  effect  a  cure.  Injections  into  and  puncture 
of  the  sac  to  destroy  the  embr^^o  should  be  relegated  to  the  cate- 
gor\'  of  discarded  and  discredited  procedures. 

Abdominal  section  is  the  only  reliable  and  trustworthy  treat- 
ment. The  removal  of  a  gestation  sac  and  the  control  of  hemor- 
rhage is  sometimes  a  difl'icuh  operation,  not  to  be  undertaken 
rashly  by  an  unskilled  operator.  In  favorable  cases  in  which 
a  trained  nurse  is  ke])l  in  constant  attendance,  and  in  which  the 
physician  can  reach  the  ])atient  quickly,  only  exceptional  cases,  it 
might  be  justifiable  to  wait,  after  diagnosticating  extra-uterine 
pregnancy  before  ru])lure,  for  the  death  of  the  embr)^o  and  the 
atrophy  of  the  sac,  which  will  occur  in  about  one-third  of  the  cases. 
As  a  rule  of  practice,  however,  the  only  safe  plan  is  either  to 
operate  immediately  one's  self  or  to  refer  the  patient  to  a  com- 
petent surgeon  without  delay. 

After  rupture,  the  patient's  only  hope  lies  in  an  immediate 
abdominal  section,  evacuation  of  the  blood  from  the  peritoneal 
cavity,  the  ligation  of  the  blood-vessels  supplying  the  sac,  and  its 
complete  removal. 

*  In  265  rases  without  surgical  intervention,  36.9  per  cent,  recovered,  63.1  per 
cent,  died  (Winckel's  "deburtshiilfe,"  2  Aufl.,  S.  254).  In  100  cases  collected  by 
Kiwisch  the  mortality  was  82  per  cent.;  in  132  collected  by  Hecker,  42  per  cent.; 
in  130  by  Hcnnig,  88  per  cent.;  in  500  cases  collected  by  Parr\'  up  to  1876  the 
mortality  was  67.2  per  cent.;  in  626  cases  collected  by  Schauta,  from  1876  to  1890, 
241  ended  sjK)ntaneously,  75  in  recovery  and  166  in  death,  a  mortality  of  68.8  per 
cent.  Martin  states  that,  of  585  cases  operated  upon,  76.6  per  cent,  recovered 
("Centralbl.  f.  Gyn.,"  No.  39,  1892). 
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The  Technic  of  Abdominal  Section  for  Tubal  Pregnancy, — The 
operation  is  often  performed  in  an  emergency,  and  must,  there- 
fore, be  hurried.  Plenty  of  time,  however,  should  be  taken  to 
secure  an  absolutely  aseptic  condition  of  the  field  of  operation  in 
the  patient,  of  the  surgeon,  assistants,  dressings,  and  implements. 
If  possible,  the  patient  should  be  transported  to  a  well-appointed 
hospital.  If  there  has  been  much  bleeding  and  the  patient's  con- 
dition is  bad,  the  anesthesia  should  be  limited  and  the  operation 
should  be  finished  in  the  fewest  minutes  possible.  It  is  possible 
to  conclude  the  operation,  to  the  last  abdominal  stitch,  in  less 
than  eleven  minutes  and  with  less  than  an  ounce  of  ether.  No 
attention  should  be  paid  to  the  blood  that  sometimes  gushes  in 
enormous  quantities  from  the  abdominal  cavity  when  the  peri- 
toneum is  incised.  It  has  already  been  shed  and  is  of  no  use 
to  the  patient.  The  side  affected  should  have  been  learned  by 
the  histor>%^  if  not  by  the  physical  signs.  This  tube  should  at 
once  be  grasped  between  the  thumb  and  fingers  of  one  hand,  the 
broad  ligament  should  be  transfixed  by  a  pedicle  needle  to  the 
inner  side  of  the  round  ligament,  and  li gated  en  ntasse,^  with  three 
turns  of  the  ligature,  one  to  each  side  of  the  pedicle  needle,  the 
third  around  the  whole  stump.  The  tube  and  ovary  are  then 
cut  away.  The  abdominal  cavity  should  next  be  flushed  with  a 
large  quantity  of  sterile  water.'  Drainage  is  rarely  necessary. 
The  author  has  only  drained  one  case  in  the  last  six  years,  though 
formerly  he  drained  every  one.  If  drainage  is  deemed  necessary, 
the  abdomen  should  be  drained  with  both  a  glass  tube  and  gauze 
packing. 

For  twelve  or  twenty-four  hours  after  the  operation  vigorous 
stimulation  and  an  active  treatment  for  the  acute  anemia  are 
necessary  if  there  has  been  a  profuse  hemorrhage.  Submammary 
or  intravenous  injections  of  normal  salt  solution  are  invaluable. 
If  drainage  is  employed,  the  glass  tube  is  sucked  out  by  a 
syringe  once  a  day  with  strictest  aseptic  precautions.  The 
gauze  is  removed  at  the  end  of  forty-eight  hours,  and  the  glass 
tube  is  then  withdrawn  after  a  rubber  tube  is  slipped  within  it 
to  take  its  place.    Through  the  rubber  tube  the  pelvic  cavity  is 

*  It  is  often  impossible  to  tell  from  a  physical  examination  which  tube  is  in- 
volved, but  the  history  of  pain  down  one  leg  and  not  the  other  is  of  great  value  in 
diagnosticating  the  side  affected. 

'  It  is  waste  of  invaluable  time  in  the  majority  of  cases  to  ligate  the  blood-vessels 
separately. 

'  I  have  practically  given  up  douching  the  abdominal  cavity  after  abdominal 
sections,  except  in  extra-uterine  pregnancy.  There  is  no  other  means  which  so 
rapidly  and  surely  removes  blood -clots  from  the  abdomen.  It  is,  moreover,  a  g^at 
advantage  to  leave  the  large  quantity  of  hot  water  which  remains  in  the  abdominal 
cavity  after  irrigation.  Gallons  are  required  and  it  is  inconvenient  to  prepare  such 
a  quantity  of  normal  salt  solution. 
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irrigated  once  a  day  with  sterile  water.  The  irrigation  is  con- 
tinued for  about  ten  days,  or  until  the  water  returns  perfectly 
clear  without  bringing  with  it  small  snowflake-like  clots  and  the 
debris  of  the  deciduous  formation  on  the  peritoneum  which  con- 
stitute the  adhesions  between  the  tubal  sac  and  surroimding  intra- 
peritoneal structures. 

The  vaginal  operation  for  tubal  pregnancy  in  the  first  three 
or  four  months  has  the  serious  disadvantages  that,  on  account 
of  uncontrollable  hemorrhage,  a  vaginal  hysterectomy  or  hasty 
abdominal  section  may  be  necessary,  and  if  the  tube  is  simply 
incised  and  not  removed,  a  diseased  and  useless  pelvic  organ  is 
left  behind  to  be  a  source  of  future  trouble.  It  is  impossible 
through  a  vaginal  incision  to  evacuate  the  blood  and  blood-clots 
lying  in  large  quantities  in  remote  portions  of  the  abdominal 
cavity.  Moreover,  as  in  all  vaginal  sections,  nicety  and  precision 
of  work  arc  impossible  through  the  vaginal  vaults. 

In  interstitial  pregnancy,  on  account  of  the  difficulty  of  diag- 
nosis, little  can  be  done  until  rupture  and  hemorrhage  have 
occurred,  when  an  abdominal  section  must  be  performed.  The 
sac  should  be  cleared  of  all  its  contents,  and  its  edges  should 
be  sewed  to  the  abdominal  wall;  after  the  bleeding  vessels  are 
secured,  the  sac  should  be  drained.  If  this  technic  is  impossible, 
ligation  of  the  uterine  and  ovarian  arteries,  drainage  of  the  sac 
or  possibly  supravaginal  ami)utation  of  the  uterus  is  indicated. 
It  might  be  well,  the  diagnosis  being  clearly  established,  to  try  to 
effect  evacuation  of  the  gestation  sac  into  the  uterine  cavity  after 
thorough  dilatation  of  the  cervical  canal.  A  mistaken  diagnosis, 
however,  would  lead  to  a  premature  termination  of  a  normal  intra- 
uterine pregnancy.  Tait  describes  a  case  in  which  he  found  it  pos- 
sible to  incise  the  sac,  turn  out  its  contents  and  drain  it,  after  fetal 
death. ^  Engstrom  treated  a  case  successfully  by  incising  the  uter- 
ine wall,  extracting  the  dead  fetus  and  its  appendages,  making  and 
enlarging  an  opening  between  the  gestation  sac  and  the  uterine 
cavity,  sewing  the  uterine  wall  firmly  together,  as  after  a  Caesarean 
section  and  closing  the  abdomen  without  drainage." 

Ovarian  pregnancy  should  be  treated  by  excision  of  the  sac 
with  the  ovary.  As  a  matter  of  fact,  the  operation  is  undertaken 
in  these  rare  cases  for  an  ovarian  tumor,  and  the  operator  discov- 
ers, to  his  surprise,  after  opening  the  abdomen,  the  contents  of  the 
ovarian  cyst. 

In  advanced  extra-uterine  pregna^ncy  the  operator  should  delay 
interference  until  just  short  of  term,  or  until  the  beginning  of 
false  labor  pains,  when  the  fetus  and,  if  possible,  the  fetal  sac, 
should  be  enucleated  and  extracted  whole.     The   uterine  and 

'  London  "Lancet,"  1894,  i,  p.  38.         »  "Centralbl.  f.  Gyn.,"  No.  5,  1896. 
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ovarian  arteries  are  previously  ligated.  It  is  not  infrequently 
necessary  to  cut  the  cord  oflf  short,  stitch  the  sac-wall  to  the 
abdominal  wall,  and  drain  the  sac.  Forty  operations  (1889- 
1896)  after  the  seventh  month  of  gestation,  with  living  and  viable 
infants,  have  been  collected  by  Dr.  R.  P.  Harris/  In  this 
number  there  were  10  maternal  deaths;  27  infants  survived 
the  operation.  Von  Both  has  collected  83  cases;  in  the 
first  30  operations  there  were  25  deaths;  in  the  53  following, 
15;  and  in  the  last  8  operations,  only  i.^  Sittner^  has  col- 
lected 126  cases,  with  51  recoveries  and  10  deaths  since  1880. 
When  death  of  the  fetus  hus  occurred,  it  is  best  not  to  subject  the 
woman  to  the  danger  of  the  several  possible  ultimate  terminations, 
but  to  perform  celiotomy  and  to  remove  the  fetus  and  its  entire 
surrounding  sac.  If  the  exsection  of  the  sac  is  too  difficult  or 
dangerous,  it  is  permissible,  some  weeks  after  fetal  death,  to  cut 
the  cord  off  short,  leaving  behind  the  atrophied  remains  of  the 
placenta.  If  this  is  done,  the  sac-wall  should  be  stitched  to  the 
abdominal  wall,  and  thus  drained  for  a  length  of  time  until  the 
placenta  comes  away.  Meanwhile  daily  irrigations  are  required 
and  antiseptic  powders  may  be  dusted  in  the  sac-cavity.  In  case 
the  gestation  sac  is  low  down  in  Douglas's  pouch,  bulging  the 
posterior  vaginal  wall,  vaginal  section  and  the  delivery  of  the  fetus 
by  the  natural  passage  may  be  considered;  but  the  dangers  and 
disadvantages  of  the  vaginal  operation  should  be  carefully  weighed. 
These  are:  difficulty  of  extracting  the  fetus,  if  it  is  large;  uncon- 
trollable hemorrhage,  puncture  of  an  intestine,  infection  of  the 
general  peritoneal  cavity,  either  at  the  time  of  the  operation  or  in 
subsequent  irrigations  of  the  sac;  and  adhesions  involving  the 
uterus  and  appendages  after  the  woman's  recovery  from  the 
operation.*  Vaginal  section  is  preferable  in  case  of  an  old  ges- 
tation sac  undergoing  suppuration  and  containing  a  much  macer- 
ated or  disintegrated  fetus.  In  some  cases  of  intraligamentary 
pregnancy  it  is  possible  to  open  the  sac  extrai)eritoneally  by  an 
incision  above  Poupart's  ligament.  It  is  always  advisable,  how- 
ever, to  make  a  preliminary  abdominal  section  to  learn  the  rela- 
tions of  the  gestation  sac. 

Pregnancy  in  One  Horn  of  a  Uterus  Bicomis  or  Unicornis. 
— Pregnancy  in  an  ill-developed  horn  of  a  uterus  unicornis  may 
exactly  resemble  a  tubal  or  interstitial  pregnancy,  and  usually 

*  Kelly's  "Operative  Gynecology,"  vol.  ii. 
'"Ccntralbl.  f.  Gyn.,"'No.  15,  1899. 
'"Arch.  f.  Gyn.,"  Bd.  Ixiv,  H.  3. 

*  For  a  good  bibliography  of  the  removal  of  exira-uterinc  fetuses  through  the 
vagina  and  by  the  rectum  see  J.  T.  Winter,  "  Amer.  Jour.  Obstet.,'*  1892,  p.  34. 
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ends  in  rupture  at  the  apex  of  the  comu.*  This  is  particu- 
larly true  if  the  impregnated  ovule  develops  in  a  rudimentary  horn, 
in  which  the  conditions  are  almost  the  same  as  in  a  tube,  except 
that  rupture  takes  place  later.  On  the  other  hand,  a  pregnancy 
in  a  uterus  bicomis  may  terminate  prematurely,  or  even  at  term, 
by  expulsion  of  the  fetus  through  the  vagina. 

The  diagnosis  of  pregnancy  in  a  uterine  horn  is  difficult  or 
impossible.  It  is  mistaken,  usually,  for  tubal  gestation.  The 
removal  of  a  gestation  sac  in  a  rudimentary  uterine  horn  is  com- 
monly easy,  as  a  convenient  pedicle  is  formed  by  its  attachment 
to  the  lower  segment  of  the  better  formed  half  of  the  uterus. 

*  Three  cases  of  pregnancy  in  rudimentary  horns  are  reported  by  Turner, 
Werth  and  Solin  (Lusk's  ** Obstetrics").  Kussmaul  collected  13  cases;  Manierre, 
39,  24  of  which  ended  fatally  by  rupture  (**  Amer.  Gyn.  and  Obstet.  Jour.,'*  vol.  xv. 
No.  3).  Krull  re|)orts  4  and  Ries  1  ("Arch.  f.  Gyn.,"  Bd.  Ixii,  H.  3,  and  "Amer. 
Jour,  of  Obstet.,"  Jan.,  1901). 


PART  IX. 

DISEASES  OF  THE  OVARIES* 

The  ovary,  the  distinctive  sexual  organ  of  woman,  is  a  gland 
secreting  eggs  during  the  period  of  sexual  activity,  from  about 
the  fifteenth  to  the  forty-fifth  year.  It  is  an  elliptical  shaped 
structure  3-5  cm.  long,  1.5-3  ^^-  broad,  0.5-1.5  cm.  thick,  and 
weighs  6-8  grams.  It  is  attached  to  the  posterior  surface  of  the 
broad  ligament  by  the  mesovarium,  a  reduplication  of  the  peri- 
toneum on  the  posterior  surface  of  the  broad  ligament  containing 
blood-vessels,  lymphatics,  nerves  and  connective  tissue  entering 
the  interior  of  the  ovary  at  the  hilum.  There  is  a  free  convex 
margin  of  the  ovary  opposite  the  hilum,  a  median  and  a  lateral 
free  surface,  a  uterine  pole  to  which  the  ovarian  ligament  is 
attached,  a  tubal  pole  to  which  the  ovarian  fimbria  is  attached. 
The  ovary  is  the  only  structure  projecting  into  the  peritoneal 
cavity  not  covered  with  peritoneum.  There  is  a  visible  line 
on  the  mesovarium — Farre's  line^ — dividing  the  peritoneum 
from  the  cells  covering  the  ovar}\  The  latter  are  columnar, 
resembling  the  epithelium  of  mucous  membrane.  From  these 
cells,  according  to  the  generally  accepted  theory,  are  derived  the 
egg  cords,  or  Pfliiger^s  tubes,  which  are  columnar  extensions  of 
epithelium  into  the  ovar\%  dividing  into  spherical  spaces  by  the 
constriction  and  ultimate  complete  di\ision  of  the  tubes  in  their 
length.  There  are  two  layers  in  the  ovary,  distinguishable  mac- 
roscopically,  the  cortical  and  the  medullar^-.  In  the  former  are 
the  follicles  and  ova  set  in  a  stroma  of  connective  tissue;  in  the 
latter,  blood-vessels,  Imphatics,  ner\'es,  connective  tissue  of  a 
looser  structure  than  in  the  cortical  layer,  and  unstriped  muscle- 
fibers.  Microscopically  under  the  epithelium  covering  the  ovary 
is  a  fibrous  connective-tissue  capsule,  the  tunica  albuginea,  contain- 
ing unstriped  muscle-fillers.  The  albuginea  is  firmly  adherent  to 
the  stroma  beneath.  In  the  cortical  layer  under  the  microscope 
are  seen  numerous  small  follicles  and  deeper  within  the  stroma 
larger  ones.  These  follicles,  formed  in  the  manner  already  de- 
scribed, from  Pfluger's  tubes,  consist  at  first  during  fetal  life  of 
an  aggregation  of  cells  around  one  cell  specially  developed,  the 

*  Farrc,  A.,  "Utcnis  and  its  Appendages,"  Todd's  "Cyc.  of  Anat.  and  Phys- 
iol.," vol.  V,  London,  1835-1858. 
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ovum,  without  a  capsule  or  liquid  secretion.  Later  in  the  devel- 
opment of  the  follicle  there  is  a  capsule  (theca  folliculi),  a  regular 
arrangement  of  cells  around  the  interior  (membrana  granulosa),  a 
heaped-up  pile  of  cells  in  one  portion  of  the  periphery  (discus 
proligerus),  surrounding  a  highly  specialized  cell,  the  ovum. 

The  fully  developed  follicle  is  called  a  Graafian  follicle.*  It 
is  0.5-2  cm.  in  diameter,  and  is  visible  as  a  thin-walled  cyst  pro- 
jecting from  the  surface  of  the  ovary.  There  are  18  to  20  of 
these  fully  developed  follicles  of  various  sizes  in  an  ovary.  There 
is  a  vast  number  of  the  smaller  undeveloped  follicles  in  the 
superficial  portion  of  the  cortical  layer.  It  is  estimated  that  the 
two  ovaries  contain  in  round  numbers  100,000  ova.  As  a  fol- 
licle is  distended  by  an  accumulation  of  liquor  foUiculi  and  in- 
creases in  size,  it  appears  to  retreat  into  the  interior  of  the  ovary, 
for  it  must  find  additional  room  and  seeks  it  in  the  direction  of 
least  resistance.  It  also  pushes  out  onto  the  free  surface  of  the 
ovary  by  bulging  out  the  albuginea. 

The  arteries  of  the  ovary  are  derived  from  the  ovarian  and 
the  ovarian  branch  of  the  uterine.  They  enter  at  the  hilum  and 
are  ultimately  distributed  around  the  follicles  as  a  capillary  net- 
work. 

The  veins  leaving  the  hilum  empty  into  the  pampiniform 
plexus.  Between  the  layers  of  the  mesovarium  there  is  a  large 
venous  plexus  richly  supplied  with  unstriped  muscle-fibers,  the 
bulbils  ovarii,  which  is,  in  effect,  erectile  tissue. 

The  lympliatics  leave  the  follicles  with  the  veins  and  empty 
eventually  into  the  lumbar  glands  in  front  of  and  alongside  the 
aorta.  The  nerves  are  derived  from  the  plexus  of  the  ovarian 
artery;  they  su])ply  the  blood-vessel  walls,  but  there  are  reflex 
and  sensory  fibers  in  addition  to  the  vasomotor  nerves.  The 
ovary  lies  normally  in  a  depression  on  the  lateral  pelvic  wall,  the 
ovarian  fossa,  which  is  the  posterior  portion  of  the  obturator 
fossa.  The  ovarian  fossa  is  bounded  behind  bv  the  ureter  and 
the  uterine  arter\%  above  and  in  front  by  the  umbilical  artery. 
There  is  sometimes  a  distinct  pouch  of  peritoneum  on  the  pos- 
terior surface  of  the  broad  ligament  in  which  the  ovary  lies  as 
though  in  a  pocket;  there  is  often  at  least  an  indication  of  this 
arrangement  which  uniformly  exists  in  some  of  the  lower  animals. 

The  topographical  relation  of  the  tute  and  ovary  is  important. 
The  former  runs  first  a  horizontal  course,  is  then  directed  upward 
and  next  downward  and  backward  so  that  the  fimbria?  are  spread 
over  the  tubal  pole  and  free  median  surface  of  the  ovar}',  often 
concealing  it  completely. 

*  Regncrus  de  Graaf,  "Dc  Mulierum  organis  generationis  inscrvientibus," 
traclatus  novus,  1672. 
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The  ovary  is  supported  and  maintained  in  its  normal  position 
by  the  mesovarium,  the  infundibulopelvic  or  suspensor}'  ligament, 
the  ovarian  ligament,  and  the  ovarian  fimbria  of  the  tube. 

On  the  right  side,  the  infundibulopelvic  ligament  is  quite 
frequently,  but  not  always,  continuous  with  a  fold  of  peritoneum 
and  its  inclosed  elastic  and  muscular  fibers  running  to  the  cecum 
and  to  the  mesappendix  (the  appendiculo-ovarian  ligament). 
Occasionally  this  extension  of  the  ovarian  ligament  assumes 
clinical  importance,  if  it  is  thickened  or  contracted/ 

In  the  neighborhood  of  the  ovar)',  between  it  and  the  tube 
in  the  mesosalpinx,  are  three  important  and  interesting  remnants 
of  embryonal  structures — the  parovarium  or  epoophoron,  the 
paroophoron  and  Gartner's  canal,  the  remains  of  the  Wolffian 
body  and  its  duct.  The  parovarium  consists  of  6  to  12  little 
ducts  running  parallel  with  one  another  and  emptying  at  right 
angles  into  a  common  duct  (Gartner's  canal)  running  parallel 
with  the  tube.  This  duct  ends  in  a  blind  sac,  but  there  is  often 
an  indication  of  its  continuance  in  the  broad  ligament,  and  in 
rare  instances  a  patent  canal  has  been  traced  to  the  uterine  wall, 
to  the  vaginal  vaults,  and  along  the  lateral  vaginal  walls  to  the 
introitus.  The  walls  of  the  ducts  of  the  parovarium  and  of 
Gartner's  canal  are  composed  of  connective  tissue  and,  it  is  claimed 
by  some,  unstriped  muscle-fibers.  The  internal  lining  is  ciliated 
epithelium. 

The  paroophoron  is  a  microscopical  structure  lying  to  the 
inner  side  of  the  parovarium,  composed  of  rounded  bodies  which 
are  in  part  blind  canals,  in  part  distinct  glomeruli  like  those  of 
the  Wolffian  body.  In  fetal  life  and  in  early  infancy  the  paro- 
ophoron is  visible  to  the  naked  eye.  Its  histological  structure 
is  the  same  as  that  of  the  parovarium. 

The  function  of  the  ovary  is  to  develop,  nourish  and  set  free 
the  ova  by  a  process  called  ovulation.  The  Graafian  follicles 
of  greatest  development,  largest  size  and  protruding  farthest  into 
the  peritoneal  cavity  under  the  stimulus  of  congestion  either  at  the 
time  of  menstruation  or  as  a  result,  perhaps,  of  coitus,  secrete  a 
still  greater  amount  of  liquor  folliculi,  increasing  the  intrafollicu- 
lar  pressure  to  an  extreme  degree.  At  a  point  on  the  theca  fol- 
liculi of  greatest  prominence  on  the  free  surface  of  the  ovary  a 
degenerative  process  occurs  until  at  this  spot,  the  stigma,  rup- 
ture takes  place,  setting  free  the  liquor  folliculi,  the  discus  pro- 
ligerus  and  the  ovum,  which  are  discharged  with  considerable 
force  as  the  intrafollicular  pressure  is  suddenly  decreased  by  the 


<< 


*  Craig,    "  Clinical    Experiences   with   the    Appendiculo-ovarian    Ligament," 
Jour.  Am.  Med.  Assoc.,"  Nov.  12,  1904. 
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rupture  of  the  theca  folliculi.  The  discus  proligerus  and  ovum 
are  often  situated  just  below  the  stigma,  but  they  may  occupy  a 
situation  opposite  to  it  or  at  any  point  on  the  periphery  of  the 
follicle. 

The  ovum,  escaping  from  the  ovary,  surrounded  by  its  discus 
proligerus  of  epitheUal  cells,  is  caught  in  the  current  of  fluid 
caused  by  the  lashing  of  the  cilia  in  the  tube  and  is  carried  into 
the  tubal  canal  or  it  may  be  discharged  directly  into  the  ampulla 
and  caught  at  once  by  the  cilia  of  the  tubal  epithelium.  After 
the  evacuation  of  a  ruptured  Graafian  follicle  a  peculiar  process 
is  observed  resulting  in  the  formation  of  the  so-called  corpus 
luteum  or  yellow  body.  The  internal  layer  of  the  theca  folliculi 
is  enormously  thickened  and  thrown  into  numerous  folds  which 
eventually  fill  the  whole  space  in  the  interior  of  the  follicle.  This 
structure  is  composed  microscopicaUy  of  lutein  cells  (large,  hex- 
agonal cells  like  liver-cells,  containing  a  yellow  substance,  lutein, 
soluble  in  alcohol),  fat  globules  and  ray-like  extensions  of  fibro- 
connectiye  tissue  septa. 

It  is  a  disputed  {X)int  whether  the  lutein  cells  are  derived 
from  the  internal  layer  of  the  theca  folliculi  or  the  epitheUum  of 
the  mcmbrana  granulosa.  Lolx)tta,  Fraenkel  and  others  believe 
that  they  are  eyolved  from  the  follicular  epithelium.  The  majority 
of  competent  observers  ascrilx*  their  origin  to  the  connective  tissue 
cells  of  the  theca  interna. 

In  case  of  pregnancy  the  yellow  body  is  larger  and  lasts 
longer  than  it  does  if  impregnation  fails  to  occur.  In  from 
thirty  to  one  hunched  and  twenty  days  the  lutein  cells  undergo 
hyaline  and  fatty  degeneration  and  are  absorbed;  the  theca  fol- 
liculi and  the  connective-tissue  extensions  into  the  lutein  cells 
shrink  into  scar  tissue  (corpora  albicantia  or  fibrosa),  the  site  of 
the  cor])us  luteum  being  marked  by  a  (lei)ression  and  a  cicatrix; 
in  turn  the  corpus  fibrosum  undergoes  hyaline  degeneration  and 
is  al)sorlx'd. 

One  pur])ose  of  the  yellow  lx)dy,  as  pointed  out  by  Clark* 
and  Waldeyer,"  is  to  i)reserye  the  equilibrium  of  the  circulation 
of  the  ovary  and  to  maintain  the  normal  intra-ovarian  pressure. 
Recent  investigations  suggest  other  im{)ortant  functions  of  the 
corpus  luteum.  It  appears  that  its  development  is  a  stimulus 
to  the  hypertrophic  changes  of  the  uterus  and  of  its  mucosa  in 
pregnancy  and  menstruation  and  that  it  thus  indirectly  at  least 
influences  the  development  of  the  ovum.  Multiple  corpus  luteum 
cysts  and  the  infiltration  of  the  ovarian  stroma  by  lutein  ceUs  is 

*  "Arch.  f.  Anatomic  u.  Physiologic,"  1898. 

*  "Das  Bcckcn,"  Bonn,  1899. 
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often  an  accompaniment  of  cystic  degeneration  of  the  chorionic 
villi  and  of  chorio-epithelioma.* 

Displacements  of  the  Ovary. — The  ovary  is  not  very  mobile. 
It  does  not  often  leave  its  normal  position  on  the  lateral 
pelvic  wall  for  an  extensive  excursion  in  the  pelvis  or  abdomen, 
although  attached  to  such  easily  movable  structures  as  the 
broad  Ugaments  and  uterus.  Under  certain  conditions,  however, 
a  wide  arc  of  movement  is  possible,  but  the  anomalous  position 
thus  acquired  by  the  ovary  is  pathological.  In  salpingo-oophoritis 
the  ampulla  of  the  tube  is  usually  displaced  downward,  back- 
ward and  inward,  necessarily  carrying  the  ovary  with  it.  In 
retroflexion  of  the  uterus  the  ovarian  ligament  pulls  the  ovary  in 
the  same  directions.  Prolapse  of  the  uterus  may  also  drag  the 
ovarj'  down.  Tumors  of  the  pelvic  organs  may  cause  remark- 
able alterations  in  the  size,  shape  and  position  of  the  ovary. 
Inflammatory'  adhesions  may  fix  it  in  odd  places  in  the  abdom- 
inal cavity.  For  example,  it  may  adhere  at  a  high  level  to  the 
omentum,  the  parietal  peritoneum,  the  intestines,  or  even  to  the 
spleen^  if  an  inflammation  occurs  in  or  around  it  during  the 
early  puerperium.  As  the  uterus  descends  in  the  course  of  invo- 
lution the  ovsiry  can  not  follow  it,  but  remains  fixed,  possibly  far 
above  the  pelvic  brim.  The  normal  descent  of  the  ovary  in  fetal 
life  may  fail  to  occur  and  it  remains  at  the  high  level  it  occupies 
in  the  young  embryo.^  But  in  all  these  conditions  the  malposition 
of  the  ovar\'  is  of  secondary  importance.  There  are  only  two 
displacements  of  the  ovary  which  of  themselves  require  recogni- 
tion and  treatment — prolapse,  or  descent  into  Douglas's  pouch,  and 
hernia  of  the  ovar\^  into  the  thigh,  the  groin,  through  the  pelvic 
diaphragm,  the  thoracic  diaphragm,  the  sciatic  and  obturator 
foramina  and  the  umbiUcus. 

Prolapsus  ovarii  is  a  descent  of  the  ovar)'  by  an  elongation  of 
the  suspensory  or  infundibulopelvic  ligament.  The  ovary  moves 
in  the  arc  of  a  circle  of  which  the  ovarian  Ugamcnt  is  the  radius, 
downward,  inward  and  backward,  until  it  may  rest  at  the  bottom 
of  an  elongated  Douglas's  pouch  below  the  level  of  the  cervix  uteri. 
As  Barrows*  points  out,  an  elongation  of  the  mcsovarium  is  a 
common  condition  in  prolapse  of  the  ovar>',  especially  if  the  ovary 
is  increased  in  size  and  weight.  Sanger  describes  two  grades  of 
ovarian  prolapse:  partial,  to  the  ulerosacral  ligament;  total,  to 
the  bottom  of  Douglas's  pouch.    The  causes  of  the  prolapse  are 

»  Fracnkel,  "Arch.  f.  Gyn.,"  Bd.  Ixviii,  H.  2;  Cohn,  "Arch.  f.  mikr.  Anat.," 
Bd.  Ixii;  Jaflfe,  "Arch.  f.  Gyn.."  Bd.  Ixx;  Runge,  "Arch.  f.  Gyn.,"  Bd.  Ixix; 
Pick,  "Zcntralbl.  f.  Gyn.,"  1903,  p.  1033. 

*  Schooler,  "Am.  Jour.  Med.  Sci.,"  Oct.,  1004. 

'  Sellheim  reports  44  cases  ("Bcitr.  z.  Geburtsh.  u.  Gyn.,"  Bd.  v,  p.  177). 

***N.  Y.  Med.  Record,"  Oct.  15,   1904. 
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abnormal  weight  of  the  ovary  and  elongation  or  relaxation  of  the 
suspcnsor)'  ligament.  The  former  may  be  due  to  a  neoplasm,  con- 
gestion, or  simple  hypertrophy;  the  latter  to  childbirth,  flaccidity 
of  the  musculofibrous  abdominal  structures,  increased  intra- 
abdominal pressure,  as  in  coughing,*  straining  at  stool,  violent 
exercise  or  traumatism.  In  the  author's  experience  the  condition 
is  commoner  in  nuUiparous  than  in  parous  women,  and  may  pos- 
sibly be  cured  spontaneously  by  pregnancy.  The  symptoms  var\' 
in  different  individuals.  In  some  the  ovarian  prolapse  is  acci- 
dentally discovered  in  a  pelvic  examination.  It  has  caused  the 
woman  no  inconvenience.  In  the  majority  of  cases  there  is  pelvic 
pain  and  distress,  worse  before  and  after  menstruation,  in  coitus, 
defecation,  and  locomotion.  In  some  women  the  descent  of  the 
ovary  occasions  nausea  and  sickening  pain,  which  completely  in- 
capacitates them.  A  peculiarity  of  the  condition  in  some  cases  is 
the  return  of  the  ovar\'  to  a  normal  ix)sition  and  its  retention  there 
for  a  considerable  length  of  time.  If  the  woman  is  too  long  on  her 
feet,  strains  at  st(X)I,  or  is  violently  jolted,  there  is  a  sudden  return 
of  the  prolapse,  with  symptoms  that  immediately  inform  her  of  the 
fact.  Usually  a  prolapsed  ovar^^  remains  permanently  at  its  ab- 
normally low  level  in  the  pelvis. 

Tlie  diagnosis  of  a  simple  uncomplicated  prolapse  of  the  ovary 
is  easily  made  by  a  combined  examination,  either  by  the  rectum 
or  the  vamna.  Tlic  ovarv  should  be  readilv  differentiated  from 
a  small  jxxlunculated  subperitoneal  fibroid  or  a  mass  of  feces  by 
its  size,  sha])e  and  consistency,  and  by  the  sickening  pain  occa- 
sioned by  its  compression  between  the  fingers.  It  can  be  re- 
turned to  almost  a  normal  position,  where  it  may  remain  or  it 
may  immediately  drop  back  again.  The  diagnosis  of  a  case  com- 
plicated by  pelvic  inflammation  or  tumor  is  more  difficult,  but  in 
such  cases  the  malposition  of  the  ovary  is  of  minor  importance. 

If  the  prolapse  of  one  or  both  ovaries  is  associated  with  re- 
troflexion of  the  uterus,  the  behavior  of  the  former  after  the 
rei)()sition  of  the  uterus  should  be  carefully  observed.  If  they 
return  to  a  normal  position  when  the  uterus  is  replaced,  no  further 
treatment  of  the  ovaries  is  required.  If  they  remain  prolapsed 
after  the  uterus  is  in  gcxxl  position,  no  mechanical  or  operative 
treatment  of  the  uterine  disi)Iacement  will  cure  the  displacement 
of  the  ovaries. 

Treatment  is  obviously  not  called  for  in  the  absence  of  symp- 
toms. If  the  condition,  as  is  usually  the  case,  is  a  source  of  dis- 
tress or  inconvenience  to  the  patient,  the  treatment  may  be  pal- 

*  '*Th('  Relations  Existing  between  Rc*sj)irator>'  and  Intrapelvic  Diseases," 
D.  H.  Craig.  **  Boston  Med.  and  Surg.  Jour.,"  Sept.  lo,  1903.  Full  bibliography 
of  ovarian  prolapse. 
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liativc  or  curative.  The  former  consists  of  the  digital  reposition 
of  the  ovary  and  the  regular  assumption  of  the  knee-chest  posture. 
Abdominal  massage  and  an  abdominal  belt  are  useful  adjuvants. 
Tampons  and  pessaries  are  of  no  service.  They  can  not  possibly 
elevate  the  ovary  sufficiently.  If  palliative  measures  fail  and  the 
symptoms  warrant  it,  the  prolapse  may  be  cured  by  an  abdominal 
section  and  the  suspension  of  the  infundibulopelvic  ligament  to  the 
parietal  peritoneum  over  the  iliopsoas  muscle,  above  the  pelvic 


Fig.  425. — Suspcnsioi 


brim,  and  in  front  of  the  iliac  vessels-  The  peritoneum  and 
underlying  fascia  are  picked  up  by  tissue  forceps;  a  round-pointed 
curved  needle  threaded  with  fine  silk  is  inserted  for  about  a  quarter 
of  an  inch  under  them  and  two  turns  arc  taken  with  the  same 
ligature  around  the  .suspensory  ligament  about  an  inch  to  the  outer 
side  of  the  ovary.  As  the  two  ends  of  the  suture  are  tied,  the 
ovary  rises  to  a  pcrfecl  position.  .Another  method  is  to  insert  a 
fine  silk  ligature  around  the  suspensory  ligament  near  the  ovary 
and  to  reinsert  it  an  inch  or  more  toward  the  pelvic  end  of  the 
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ligament.  As  the  ligature  is  tied,  the  ligament  is  doubled  on  itself 
and  shortened  by  the  distance  between  the  insenions  of  the  liga- 
ture. The  fold  in  the  ligament  under  the  ligature  is  sutured.' 
By  making  a  third  insertion  of  the  needle  midway  between  the 
proximal  and  distal  stitch  the  necessity  of  sewing  the  fold  in  the 
broad  ligament  is  avoided  (Fig.  426).  If  the  mesovarium  is 
elongated  it  may  be  plicated  by  two  mattress  sutures  of  fme  silk 
at  either  end  of  the  |x:ritoneal  reduplication,  bringing  the  ovary 


.  .  .irl.-nin^'  lh,>  iiifiinilibiil<)jK.-!vic  tiipi- 
■  tinlil.-ivil.  l!v  niiikini;  ihrn-  inwrlions  of  ihc 
.-.n  llK-  crl^..,  ,,f  111.-  \,T.y.i.l  liuMnii-nt. 


close  Lo  t!u-  pi»terior  surface  of  lhi>  broad  lig;imi'ni.  The  sj-mp- 
tomatic  rfsulis  of  ilic  n|K-jaiii>n  arc  cxcdlcni.  With  proper  asep- 
tic pri-caulions  it  is  free  fnim  danger.  If  ii  is  necessary  to  sus- 
pend the  uiL-rus  fur  retro  version  and  ihc  ovaries  remain  prolapsed 
after  the  rcposiiiiin  of  the  uterus,  [he  suspension  {>f  liolh  ovaries 
not  iinly  cures  the  ovarian  ]>rohi[)se,  Imi  insures  a  more  perfect 

'  Tlii- .  n.lii  ..f  ii..visirm  this  ..|„-mti.in  Wlnniis  to  SiiiiK.T  (■■(Viitri.lM.  f.  <;yii.." 
iS'jfi.  Nil,  (il,  iillhoiisih  m;iny  surRmn,-.  inrludins  t)iv  nulhur.  hiirl  inikin-iulfiitly 
susin'iiilnl  :i  |iri'l;ipsi'ci  iiviiry  ln'fcirc  llu'  aiiiHiirjnii' iif  SiintTtT's  |)ii]iit. 
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and    permanent  cure  of  the  retroflexion  than  could  be  secured 
by  uterine  suspension  alone.* 

Ovarian  Hernia  or  Ovariocele. — The  ovary  may  form  part  of 
the  contents  of  the  sac  in  inguinal  hernia.  It  has  repeatedly 
been  observed  in  crural  hernia,  both  unilateral  and  bilateral; 
more  rarely  in  hernia  through  the  pelvic  fascia  (paravaginal  ova- 
riocele) ;  through  the  sciatic  and  obturator  foramina  and  through 
the  diaphragm. 

In  the  groin  the  ovary  may  be  difficult  to  distinguish  from 
lymphatic  glands,  myoma  of  the  round  ligament,  hydrocele,  or 
the  more  usual  contents  of  the  hernial  sac.  Its  size,  consistencv, 
and  sensitiveness,  but  most  of  all  the  premenstrual  swelling  and 
increased  pain,  are  distinctive.  The  ovary  in  an  inguinal  hernia 
is  often  diseased  or  at  least  chronically  congested  and  enlarged. 
It  shows  a  tendency  in  this  situation  to  malignant  degeneration. 
It  is  frequently  adherent.  There  is  usually  some  malformation 
of  the  genitalia,  as  uterus  unicornis  or  bicornis.  The  hernia  may 
be  congenital  or  acquired,  more  commonly  the  former.  In  the 
latter  case  the  hernia  is  unilateral,  the  ovary  is  easily  replaced, 
and  there  are  a  knuckle  of  bowel  and  omentum  in  the  canal;  the 
tube  often  remains  in  the  abdominal  cavity.  In  congenital  cases 
the  tube  and  the  uterus,  especially  one  horn  of  a  malformed 
organ,  are  often  found  in  the  sac.  In  bilateral  ovarian  hernia  the 
woman  is  usually  sterile  (Olshauscn). 

No  treatment  is  called  for  in  favorable  cases  except  the  repo- 
sition of  the  hernia  and  the  adjustment  of  a  truss.  If  the  ovary  is 
enlarged,  diseased  or  adherent ;  if  a  truss  is  inefficient,  or  if  there 
is  decided  discomfort,  the  sac  should  be  laid  open,  the  ovary  and 
other  contents  returned  within  the  abdomen  and  a  radical  opera- 
tion (Bassini's)  for  hernia  performed.  If  the  ovar)'  is  distinctly 
diseased  or  is  much  injured  in  separating  adhesions,  its  removal  is 
indicated.  If  an  ovarian  hernia  is  discovered  in  the  course  of  a 
celiotomy,  the  ovary  may  be  pulled  back  into  the  abdominal  cavity, 
the  hernial  ring  being  obliterated  by  sutures. 

Circulatory  disturbances  of  the  ovary  result,  on  the  one  hand, 
in  congestion,  hypertrophy,  edema  and  hemorrhage;  on  the  other 
hand,  in  atrophy  and  necrosis. 

Ovarian  congestion  has  many  causes.  It  is  physiological  in 
the  few  days  preceding  menstruation,  in  pregnancy  and  during 
coitus.  If  it  is  intensified  or  long  continued,  it  is  Ukely  to  induce 
pathological  changes.  Venereal  excesses  or  abnormalities,  such 
as  interrupted  coitus;   any  of  the  causes  of  pelvic  congestion  in 

*  The  author  has  attended  in  confinement  a  patient  on  whom  he  had  performed 
this  combined  of>eration  two  years  previously.  The  symptomatic  cure  is  perfect; 
the  ovaries  and  uterus  remain  in  normal  position. 
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general,  as  physical  or  mental  overexertion,  especially  at  the 
menstrual  periods;  displacement  of  the  uterus,  exposure  to  cold 
during  the  ])eriods,  may  lead  to  chronic  parenchymatous  hypertro- 
ph\-,  or  cirrhosis,  if  the  congestion  is  gradual  In  onset  and  long 
continued,  or  to  edema  and  hemorrhages  if  the  congestion  is  acute 
and  imensc. 

Parenchymatous  h>pertrophy  is  observed  in  the  so-called 
"cystic  oraricB  "  In  which  the  Graafian  foUicles  are  much  enlarged 
and  the  o\-ar^'  presents  an  irregular  surface  with  protruding  foUi- 


cles iif  varying  sizes.  The  ultimate  stage  <if  this  con<lition  is  a 
iriic  relciuion  cyst  .if  a  foUick-  convening  the  ovar\-  into  a  small 
cystic  luinor.  In  such  u  case  the  distention  of  the  iiffected  follicle 
is  siilhciciit  Iti  reduce  the  rest  of  the  ovary  by  jircssurc  to  an 
atrophic  mass  forming  part  of  the  cyst-waii.  The  process  is  neces- 
sarily self-limiting  because  the  liquor  folliculi  produced  by  the 
epilheliiim  of  the  follicles  reaches  only  a  moderate  amount  when 
the  menibrana  granulosa  hsclf  becomes  atrophic  by  reason  of  the 
intra  follicular  pressure.     Ordinarily  but  one  follicle  is  affected 
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and  the  cyst  is  unilocular.  Several  follicles  may  be  the  seat  of 
retention  crets,  in  which  case  the  ovar>'  is  converted  into  a  small 
multilocular  cystic  tumor.     If  one  of  these  hypertrophied  folli- 


cles bursts,  a  very  large  corpus  luieum  is  ticvcloped  and  there  is 
likely  to  Ik-  formed  a  corpus  luieum  cyst  in  which  the  fluid  is  fur- 
nished partly  by  the  much  hypertrophied  and  multiplied  lutein 
cells,  partly  by  cxtravasalcd  blood.     One  or  two  such  cysts  may 
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occupy  a  whole  ovary.  A  corpus  luteum  cyst  may  be  developed, 
however,  in  an  unruptured  follicle.  In  the  smaller  cysts  the  ap- 
pearance of  the  cyst  wall  is  distinctive  and  permits  a  diagnosis  on 
macroscopical  examination  (Fig.  431).  In  larger  cysts  the  lutein 
membrane  is  converted  into  a  thin  hyaline  connective  tissue 
structure,   sometimes   with   papillary   outgrowths   into   the   cyst 


Fig-  A3°- — Whole  ovary  occupied 


figure  430,  laid  open. 


cavity.'     Four    lyjifa    of    anatomical    arrangement    have    been 
observed,     (i)  An  inner  layer  of  lutein  cells  and  an  outer  sheath 


'I'.  I)i,.pRi-n.  ■■DrciCorim- 
HfRar.  Hrl.  viii.  K.  r.  njoi.  H 
"LfbiT  Cr)q)us  luU'um  Zvstfn. 
Vcrjindtnjni!  'it'r  f)vari<>n  U-i  S 
Bcitraft  zur  Hislop-ncsc.  diT  I.ult 
" fhorioc]iilhu-lii>m  u,(tv 


"Ccmralbl.  t,  Gyn.,"  N'o.  ,14,  icjoj. 


n  Cvsti'ii,"  "  Bcitriige  zur  tleb.  u.  Gyn.," 
i]ihv  10  ilaU',  Set-  also  Kugen  Frankel, 
fn.''  -.Wh.  f.  <;yn.,"  Hd.  Ivji.  Rungc,  "Ueberder 
i  Svni A'tialtn  Tumon-n  u.  ISlaiicniinilen  Zugleich  ein 
,ultin  CvstL-n,"  a,  f.  g.,  Bil.  Isix,  H.  i,  p.  33.  Krebs, 
-Tumor,"  "C'cnlrallil.  f.  Gyn.,"  No.  44, 1903,    Pick, 
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t'S-  433'— Wall  of  corpus  lutoum:  w.  Wall  of  corpus  luicum,  showing  fan-shaped 
plicalions  (McConncIl  and  J.  C.  Hirst). 
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of  connective  tissue;  (2)  an  outer  layer  of  lutein  cells  and  an  inner 
layer  of  connective  tissue;  (3)  an  inner  layer  of  epithelial  cells, 
next  a  layer  of  connective  tissue  and  an  outer  layer  of  lutein  cells; 
(4)  an  inner  layer  of  endothelial  or  epithelial  cells  in  direct 
contact  with  the  lutein  cells/  ProUferating  tumors  of  lutein 
cells  of  a  malignant  type  have  been  reported  by  Voigt,  Schaller, 
Pforringer  and  Grouzden.^ 

A  long-continued  congestion  of  the  ovary,  as  in  any  of  the  body 
organs,  results  in  overgrowth  of  connective  tissue,  which  in  time 
shrinks  into  a  scar-like  tissue — cirrhosis.  In  the  first  stage  of  the 
connective-tissue  overgrowth  the  organ  is  enlarged ;  in  the  second 
stage  it  shrinks  and  becomes  unnaturally  firm  in  consistency. 
It  is  tough  in  feel  and  appearance,  and  its  surface  is  marked  by 
superficial  sulci  dividing  it  into  apparent  lobes.  There  may  be 
no  prominent  foUicles  and  no  corpora  lutea;  corpora  albicantia 
are  numerous;  the  parenchyma  is  atrophic.  The  albuginea  is 
thickened. 

Acute  and  intense  congestion  may  cause  edema  and  hemor- 
rhage. The  former  is  only  temporar\',  but  may  be  excessive  and 
may  be  associated  with  ascites. 

Ovarian  hemorrhage  displays  three  forms;  interstitial,  follic- 
ular and  diffuse.  The  first  occurs  from  the  capillary  network 
around  the  follicles,  which  may  be  destroyed  by  the  pressure  of 
the  extravasated  blood.  The  second  occurs  either  as  an  extrav- 
asation from  the  theca  interna  under  the  membrana  granulosa 
or  as  a  hemorrhage  into  the  follicular  cavity,  bursting  through 
the  epithelium  (Fig.  428).  In  the  third  form — hreniatoma  ovarii 
— the  whole  ovary  is  converted  into  a  blood-sac.  The  organ  has 
the  consistency  and  somewhat  the  appearance,  on  section,  of  a 
spleen.  The  ovarian  structure  proper  disappears  and  the  ovary 
is  virtually  destroyed.  A  diffuse  or  intrafollicular  hemorrhage 
may  result  in  an  intra-atxfominal  bleeding  by  rupture  of  the 
ovarian  capsule,  |)ossibly  with  a  fatal  result,  or  more  likely  caus- 
ing an  intrajx^ritoneal  hematocele. 

The  symptoms  of  ovarian  congestion  are  usually  associated 
with  those  of  metritis  and  endometritis.  There  is,  as  a  rule,  ovarian 
pain,  worse  just  before  and  after  menstruation,  centered  usually 
above  the  middle  of  Poupart's  ligament,  and  more  acutely  felt  on 
the  left  side.  **Mittelschmerz"  is  not  infrequent  and  there  may 
be  extreme  dysmenorrhea.  In  cirrhosis  of  the  ovaries  the  dj'S- 
menorrhea  with  scanty  menstruation  is  often  most  distressing. 
As  in  all  the  diseases  of  the  pelvic  organs,  but  most  particularly 

*  Santi,  "Die  Pathologic  dcs  Corpus  luteum,"  "Monatsschr.  f.  Gcb.  u. 
Gvn.,"  Jiilv,  i<)04. 

'*'Ardi.  f.  Gyn."  Bd.  L\:t,  H.  3. 
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of  the  ovaries,  there  is  likely  to  be  a  long  train  of  reflex  and  neu- 
rotic disturbances,  such  as  pain  in  the  head  or  nape  of  the  neck, 
digestive  disturbances,  backache  and  pain  in  the  breasts.  In 
some  patients  an  intense  premenstrual  mastalgia  is  the  most 
prominent  and  perhaps  the  only  symptom  of  ovarian  congestion. 
On  examination  the  enlarged  and  hyperesthetic  ovaries  may  be 
palpated.  The  increased  size  and  weight  of  the  organs  often 
cause  some  displacement,  occasionally  a  prolapse.  The  physical 
peculiarities  of  cirrhotic  ovaries  in  favorable  cases  can  be  plainly 
distinguished  in  a  bimanual  examination.     In  parenchymatous 


Fig.  434.— Himaloma 


hypertrophy  it  is  a  not  infrequent  experience  to  feel  an  enlarged 
follicle  or  small  retention  cyst  burst  during  the  examination.  The 
physical  signs  of  ovarian  congestion  or  chronic  inflammation  may 
be  entirely  absent.  An  exploratory  abdominal  section  is  justi- 
fiable and  necessary  if  persistent  ovarian  symptoms  severe  enough 
to  impair  the  individual's  health  seriously  can  not  be  explained 
by  the  physical  examination. 

Tke  treatment  of  ovarian  congestion  is  usually  successful 
without  operative  interference  unless  the  ovarian  structure  has 
already  undergone  radical  alteration. 

It  is  most  important  to  discover  and  to  eliminate  the  cause. 
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Violation  of  the  laws  of  sexual  hygiene  or  masturbation  must 
be  investigated.  Displacements  of  the  uterus,  overexertion, 
mental  or  physical,  and  imprudence  at  the  menstrual  periods, 
a  sedentary  life,  and  obstinate  constipation  must  be  corrected. 
Heart  and  Uver  diseases  or  anv  other  mechanical  interference  with 
the  pelvic  circulation  should  be  looked  for. 

In  addition  to  removing  the  cause,  if  possible,  glycerin  tam- 
pons, hot-water  douches  (a  gallon  at  120°  F.),  laxatives,  and  the 
regular  assumption  of  the  knee-chest  posture  twice  a  day  often 
give  great  relief  and  may  dissipate  the  symptoms  in  a  few  days. 
If  the  ovaries  have  been  structurally  altered  by  retention  cysts, 
cirrhosis  or  hemorrhage,  no  treatment  short  of  surgical  interven- 
tion can  be  of  any  service.  The  patient  and  physician  must 
choose  between  a  continuance  of  the  symptoms  and  an  abdom- 
inal section.  Even  if  such  changes  can  not  be  demonstrated  by 
physical  signs,  the  inference  that  they  have  occurred  is  justified 
if  typical  symptoms  persist  unabated  in  spite  of  careful  treat- 
ment. The  severity  of  the  symptoms  naturally  determines  the 
course  to  Ix'  pursued.  If  the  operative  treatment  is  selected,  there 
should  be  an  understanding  with  the  patient  that  no  ovarian 
tissue  shall  be  unnecessarily  removed;  but  permission  should  be 
obtained  for  the  radical  removal  of  both  organs  if  such  a  course 
is  neccssar}'  for  the  restoration  of  the  patent's  health.  On  open- 
ing the  alxlomcn  ^  it  is  possible  to  determine  what  is  really  re- 
quired. Puncture  of  hyj)ertroi)hied  follicles  may  be  all  that  is 
necessary.  Exscction  of  a  wedge-shaped  piece  of  structurally 
altered  ovary,  uniting  the  wound  with  interrupted  catgut  sutures, 
and  leaving  the  remainder  of  the  organ  may  be  indicated.  If  the 
ovaries  are  prola])sed,  they  should  be  suspended.  If  the  whole 
ovar}'  is  occupied  by  a  retention  cyst;  if  it  is  in  the  last  stages  of 
cirrhosis  or  the  seat  of  dilTuse  hemorrhage,  it  must  be  removed. 
The  appendix  should  invarial)Iy  be  examined  and  removed  if 
diseased.  Many  a  case  of  supposed  ovarian  congestion  or  in- 
flammation in  women  is  really  one  of  chronic  appendicitis,  often 
complicated  by  right-sided  ovarian  irritation,  congestion,  or  inflam- 
mation. Even  if  the  appendix  is  not  actually  diseased  a  fecal 
concretion  is  often  felt  in  it  which  can  Ix?  stripped  back  into  the 
large  bowel,  thus  removing  a  source  of  irritation  and  a  likely  cause 
of  inflammation  in  the  future. 

Atrophy  of  the  ovary  before  the  menopause  may  be  a  con- 
sequence of  i)ressure  from  pelvic  tumors,  varicocele  of  the  broad 

'  Vaginal  section  for  this  purjwse  is  properly  losing  its  vogue.  It  is  impossible 
to  palpate  and  in'^i)eet  the  [)elvic  and  abdominal  organs,  including  the  appendix, 
as  thoroughly  by  this  means,  and  there  are  certain  necessar\'  steps  in  the  treatmenti 
such  as  suspension  of  the  ovaries,  which  are  impossible  by  the  vaginal  route. 
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• 

ligament,  ovarian  hemorrhage,  infection,  systemic  diseases  such  as 
typhoid  fever,  diabetes,  anemia,  chronic  nephritis,  phthisis,  myxe- 
dema, akromegaiy,  the  neuroses  and  obesity.  It  may  accompany 
superinvolution  or  atrophy  of  the  uterus.  The  subjective  symp- 
toms are  amenorrhea,  absence  of  menstrual  moUmina  and  steril- 
ity. A  bimanual  examination  reveals  the  small  size  of  the  ovary, 
associated  usually  with  an  atrophied  uterus. 

Necrosis  of  the  ovary  is  the  result  of  a  complete  deprivation 
of  blood-supply  as  a  consequence  of  thrombosis  or  obstruction 
of  the  vessels  from  compression,  infection  or  most  often  from  a 
twisted  pedicle.  The  ovary  has  been  twisted  off  at  the  hilum, 
lying  free  in  the  abdominal  cavity.^  The  outer  third  of  the  tube 
and  the  ovar\^  may  be  absorbed  and  completely  disappear  or  be 
represented  by  a  small  mass  of  degenerated  tissue  (Fig.  413). 

Inflammations  of  the  Ovary. — Acute  oophoritis  is  the  result 
of  microbic  infection.^  It  is  most  commonly  seen  in  puerperal 
streptococcic  infection.  Gonorrheal  infection  is  next  in  fre- 
quency as  a  cause  of  acute  ovarian  inflammation.  Other  micro- 
organisms discovered  in  inflamed,  suppurating  ovaries  are  the 
colon  bacillus,  the  pneumococcus,  the  tubercle  bacillus  and  the 
typhoid  bacillus.  Pfannenstiel  quotes  three  cases  of  post-typhoid 
ovarian  abscess,^  in  one  of  which  diplococci  were  also  found. 
Morris  Lewis  and  Le  Conte*  report  two  interesting  cases  in  the 
Pennsylvania  Hospital  and  have  collected  seven  others.  Zant- 
chcnko^  reports  suppuration  of  a  pseudomucin  cyst  eight  months 
after  typhoid  infection  with  a  pure  culture  of  typhoid  bacilli  from 
the  pus  in  the  abscess.  Dirmoser  also  reports  a  case  of  ovarian 
abscess'  following  typhoid  fever  with  a  positive  bacteriological 
examination.  The  author^  has  reported  a  case  of  post-typhoid 
ovarian  abscess  in  which  there  was  a  pure  culture  of  colon 
bacilli  associated  with  the  histology  of  tuberculosis.  It  is  not 
yet  demonstrated  that  typhoid  bacilli  are  pus-producers,  so  that 
there  may  be  a  mixed  infection  in  these  cases,  or  the  colon 
bacillus  may  be  the  pyogenic  agent.  The  usual  point  of  entrance 
in  the  ovary  for  infecting  bacteria  is  through  the  blood-vessels  and 
lymphatics  of  the  hilum.    Gonorrheal  infection,  however,  most 

»*'Zentralbl.  f.  Gyn.,"  p.  238,  1903. 

'  It  has  been  asserted  that  phosphorus-  and  arsenic-poisoning  cause  acute 
oophoritis;  also  that  an  abortifacient  employed  in  India  does  the  same.  These 
forms  of  acute  ovarian  inflammationi  if  they  occur,  have  little  interest  for  the 
gynecologist. 

*  Veit's  "Handbuch,"  vol.  3,  p.  272. 

***  Infection  of  Ovarian  Cysts  during  Typhoid  Fever,"  "Amer.  Jour.  Med. 
Sci.,"  Oct.,  1902. 

*  "Roussky  Vratch,"  July  26,  1903;  abstract  in  "N.  Y.  Med.  Jour.,"  p.  818. 
1903.     Original  article  in  "Monatsschr.  f.  Geb.  u.  Gyn.,"  Jan.,  1904. 

•"Zentralbl.  f.  Gyn.,"  No.  40,  1904. 

^  "Trans.  PhUadelphia  Obstet.  Soc.,"  Dec,  1904. 
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commonly  occurs  in  a  recently  ruptured  Graafian  follicle  by  way  of 
the  tubal  ostium.  Tuberculous  infection  also  may  occur  from 
the  tube  or  the  peritoneum,  but  it  is  most  commonly  found  in  the 
ovarian  stroma.  Primary  tuberculosis  of  the  ovary  is  exceedingly 
rare,  if  indeed  it  has  ever  been  clearly  demonstrated.*  The  patho- 
logical process  common  to  all  forms  of  acute  infectious  oophoritis 
are  hyperemia,  edema,  leukocyte  infiltration,  especially  along  the 
blood-vessels,  and  suppuration  in  the  form  of  one  localized  abscess, 
multiple  abscesses  or  of  diffuse  suppuration.  The  result  of  ova- 
rian suppuration  is  often  fatal,  especially  in  the  streptococcic 
puerperal  variety.  Gonorrheal  ovarian  abscesses  are  scarcely, 
if  at  aU,  more  dangerous  to  life  than  the  gonorrheal  pus-tube  with 
which  they  are  associated.  A  curious  result  noted  after  the  opera- 
tive treatment  of  post-typhoid  ovarian  abscesses  is  a  recurrence  of 
the  typhoid  symptoms.  All  forms  of  acute  ovarian  inflammation 
and  suppuration  may  exhibit  a  spontaneous  cure  by  destruction  of 
the  ovarian  substance  and  shrinkage  of  the  organ  or  by  encapsula- 
tion of  inspissated  or  caseous  pus. 

The  symptoms  are  those  of  acute  infectious  pelvic  peritonitis 
and  tubo-ovarian  inflammation.  It  is  often  impossible  to  de- 
termine before  opening  the  abdomen  how  much  the  ovary  is  in- 
volved in  the  process.  There  are  fever,  accelerated  pulse,  tym- 
pany and  by  combined  examination  there  is  found  a  pelvic  exudate, 
a  large  fixed  mass  to  either  side  of  or  behind  the  uterus,  in  which  it 
is  not  usually  practicable  to  differentiate  the  ovarj^  from  the  oc- 
cluded, distended  tube.  Occasionally  the  swollen  ovary  may  be 
mapped  out.  The  agonizing  pain  of  acute  oophoritis  is  a  valu- 
able diagnostic  symptom.  There  is  nothing  in  the  pelvis  so  ex- 
quisitely sensitive  as  an  inflamed  ovary,  except  a  tubal  gestation 
sac.  Much  greater  pain  and  sensitiveness  than  are  usual  in  pelvic 
inflammations  point,  therefore,  to  the  likelihood  of  ovarian  iriflam- 
mation  and  suppuration.  The  treatment  of  acute  suppurative 
oophoritis  is  the  removal  of  the  infected  ovary  by  an  abdominal 
section.  In  all  forms  of  infection  except  the  streptococcic  the 
operation  promises  a  good  result  and  often  saves  the  patient  from 
imminent  danger.  In  streptococcic  puerperal  infection  the  opera- 
tion is  equally  demanded,  but  there  is  the  grave  disadvantage  that 
the  infected  pelvic  connective  tissue  of  the  mesosalpinx  is  ex- 
posed in  the  stump  after  the  removal  of  the  ovary  and  the  strep- 
tococci let  loose  in  the  peritoneal  cavity  may  rapidly  develop  a 
fatal   peritonitis.     One   means  of  escaping  this  danger,  in  the 

*  In  the  author's  case  referred  to  above  the  ovarj'  was  a  pus-sac  the  size  of  a 
small  apple.  In  the  pus  colon  bacilli  were  found.  A  later  microscopical  exami- 
nation of  the  ovarian  tissue  in  the  sac-wall  showed  its  histology  of  tuberculosis. 
No  other  focus  of  infection  could  be  found.  The  specimen  was  examined  by 
Professor  Smith  in  the  pathological  laboratory  of  the  University  of  Pennsylvania. 
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author's  experience,  is  to  avoid  mass  ligatures  and  to  thoroughly 
drain  the  pelvis  by  a  glass  tube  and  gauze  packing  which  com- 
pletely fills  the  pelvic  cavity.'  (See  page  688.)  Another  is  to 
use  Downes's  cautery  clamp,  on  the  stump  (page  642). 

If  acute  oophoritis  does  not  reach  the  suppurative  stage  it  may 
subside  completely  after  rest  in  bed,  the  ice-water  coil  over  the 
hypogastrium,  laxatives  and  hot  vaginal  douches.  No  further 
treatment  is  required.  If  the  acute  inflammation  subsides  and 
leaves  a  disorganized  ovary  embedded  in  dense  peritoneal  adhe- 
sions, radical  operative  treatment  may  be  demanded. 


Fig.  435. — Aclinomycoais  of  Ihc  ovary  (Gcldncr). 


Tuberculosis  of  the  ovaries,  unassociated  with  infection  of  the 
peritoneum  or  of  the  tubes,  is  exceedingly  rare.  A  case  of  primary 
infection  is  reported  by  Jacobs.'  The  author's  case  has  already 
been  described.  The  vast  majority  of  recorded  cases  have  been 
secondary  to  tuberculous  inflammation  of  the  tubes,  peritoneum 

'  In  one  ot  my  rases  the  patient  was  operated  on  in  a  comatose  rondition,  wilh 
a  pulse  of  140  and  a  tem[icralure  of  104°  F,  In  iwenty-four  hours  the  patient's  mind 
was  clear  and  the  fever  had  subsided.  In  that  lime  more  than  a  pint  of  serous  pus 
swarming  with  slreptococd  had  drained  from  the  pclvi< "' 

'  "Centralbl.  f.  Gyn^"  1893,  P-  7S- 
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I  and  intestines.'     The  disease  may  be  limited  to  the  surface  of  the 

j  ovary;  usually,  however,  the  stroma  and  parenchyma  are  involved. 

I  Four  pathological  processes  have  been  observed:  (i)  Miliary-,  (2) 

caseous,  (3)  suppurative  and  {4)  nodular.  The  infection  may  be 
contined  to  a  single  corpus  luteum  or  Graafian  follicle.  Penrose 
and  Beyea  discovered  tuberculosis  of  the  parovarium  in  several 
instances. 

Actinomycosis  of  the  ovaries  has  been  observed  in  connec- 
tion with  infection  of  the  genitalia,  peritoneum  and  liver.  The 
ovary  is  described  as  "worm-eaten,"  with  numerous  small  foci  of 
suppuration  in  which  colonies  of  actinomyces  are  found.^  The 
ovarian  structure  may  entirely  disappear,  Geldner'  reports  a 
case  of  bilateral  actinomycosis  of  the  ovaries  with  an  actinomy- 
cotic abscess  of  the  left  hip.     He  has  collected  four  other  cases. 


Hr.  4,i6. 


Chronic    Oophoritis. — Much  that  has  been  said  of  chronic 

congestion  applies  to  chronic  inflammation  of  the  ovaries.  The 
later  stage  of  long-continued  congestion  is  inflammation  with  in- 
volvement, more  particularly,  of  the  stroma.  The  disease  is  usu- 
ally bilateral.  The  causes  of  chronic  inflammation  are  any  of  the 
causes  of  long- continued  congestion,  a  previous  acute  oSphoritis, 
inflammation  of  neighboring  organs,  particularly  of  the  tubes  and 
of  the  pelvic  peritoneum.  Oophoritis  is  often  associated  with 
fibroma  and  carcinoma  of  the  uterus.  The  structures  involved 
in  the  inflammation  are  the  stroma  predominantly,  but  often  the 
parenchyma  also.  There  is  an  overgrowth  of  connective  tissue 
and  a  follicular  hj'pcrtrophy.  The  stroma  is  thickened,  the 
blooc] -vessels  in  it  are  cnlargeid  and  may  be  obliterated  by  endar- 

'  In  yii  casfs  of  genital  tuberculosis  collected  by  Spaeth,  Mcrleiti  and  Orth- 
mann  the  ovary  was  aflccled  in  76. 

'  SlcHTirt  and  Muir.  "  Edinburgh  Hospital  Reports,"  vol.  1. 

'  " MoTiatSBchr.  f.  Gcb.  u.  Gyn.,"  Nov.,  1903,  Bil.  xviii,  H.  j.  See  also  Berry 
Hart,  "Jour,  of  Obslct,  and  Gyn.  of  the  Br.  Empire,"  Sept.,  1903. 
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teritis  obliterans.  There  is  a  tendency  to  formation  of  Graafian 
follicle  retention  cysts  (the  so-called  cystic  ovaries).  There  are 
few,  if  any,  corpora  lutea,  but  numerous  corpora  fibrosa,  which 
are  formed  by  the  degeneration  of  the  follicular  epithelium,  the 
absorption  of  the  liquor  folliculi,  and  an  invasion  of  the  follicular 
space  by  connective  tissue  without  the  formation  of  a  lutein-cell 
membrane.  The  whole  ovary  is  enlarged,  of  firm  consistency,  ex- 
cept in  the  region  of  the  retention  cysts,  and  heavy.  The  superfi- 
cial epithelium  is  unaltered,  but  the  ovary  is  frequently  embedded 
in  peritoneal  adhesions  which  may  completely  envelop  it.  This 
fact  in  connection  with  the  thickened  albuginea,  and  the  degenera- 
tion of  the  follicles  (corpora  fibrosa)  explain  the  sterility  that  is  a 
frequent  consequence  of  chronic  oophoritis. 

The  symptoms  are  ovarian  pain,  aggravated  at  the  menstrual 
period,  especially  before  and  after  the  flow;  pain  on  defecation, 
coitus  or  a  sudden  jolt  or  jar  from  any  cause;  possibly  an  inter- 
menstrual pain  (**Mittelschmerz");  long-continued  and  profuse 
menstruation,  and  in  the  ultimate  stages  of  the  disease  scanty 
menstruation  and  amenorrhea  with  possibly  a  premature  meno- 
pause. There  is  no  other  disease  of  the  pelvic  organs  so  often  asso- 
ciated with  reflex  and  neurotic  symptoms  of  the  most  varied  kind. 

The  diagnosis  of  chronic  oophoritis  is  made  by  the  subjective 
symptoms  and  the  physical  signs.  The  latter  are  determined  by 
a  bimanual  or  combined  examination,  in  which  the  increased  size, 
the  density  and  the  unnatural  sensitiveness  of  the  ovary  are  ap- 
parent. If  there  are  peritonitic  adhesions  (peri-oophoritis)  t'he 
fixed  position  or  limited  mobility  of  the  ovary  is  demonstrable. 
In  such  a  case  there  is  usually  also  some  degree  of  prolapsus 
ovarii  which  makes  it  more  accessible  to  the  combined  examination. 

In  the  ultimate  stages  of  chronic  oophoritis  with  shrinkage  of 
the  ovary  (ovarian  cirrhosis)  the  diagnosis  may  be  more  difficult, 
but  in  a  case  favorable  for  examination,  the  dense  consistency, 
small  size  and  irregular  surface  may  be  clearly  appreciated. 

The  treatment  should  aim  at  obviating  the  causes  of  chronic 
congestion,  if  possible.  If  there  is  much  structural  alteration  of 
the  ovary,  the  oophoritis  itself  is  incurable.  It  is  always  an 
anxious  question  in  the  individual  case  to  decide  ujx)n  the  neces- 
sity for  oophorectomy.  The  gravity  of  the  symptoms,  the  age 
and  social  state,  the  incapacity  of  the  patient,  especially  if  she  is 
of  the  working  classes,  must  decide  patient  and  operator  in  the 
individual  case. 

After  the  abdomen  is  opened  it  may  be  found  practicable  to 
obtain  a  symptomatic  cure  by  releasing  adhesions,  puncturing  re- 
tention cysts,  excising  wedge-shaped  pieces  of  the  most  diseased 
portions  of  the  ovaries,  and  possibly  suspending  them,  at  the 
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same  time  inspecting  all  the  neighboring  pelvic  and  abdominal 
structures  and  removing  any  source  of  continued  irritation  or 
congestion,  as  a  diseased  tube,  varicocele  of  the  broad  ligament 
or  an  inflamed  appendix.  If  the  patient  is  a  young  woman 
with  prospects  of  matrimony  and  maternity,  every  effort  should 
be  made  to  conserve  ovarian  tissue,  at  the  risk  of  a  persistence 
of  some  of  the  s>TTiptoms  or  of  a  second  operation.  If,  on  the 
contrary,  she  has  borne  several  children,  if  she  is  likely  to  remain 
single,  if  invalidism  in  her  case  means  pauperism,  if  she  is  the 
support  of  dependent  relatives,  the  main  object  must  be  a  radical 
removal  of  all  sources  of  future  pain  and  incapacity  even  if  a  pre- 
mature menopause  and  sterility  are  the  consequence. 


NEOPLASMS  OF  THE  OVARY. 

Among  the  numerous  classifications  of  ovarian  tumors,  that 
of  Pfannenstiel  is  the  most  convenient  and  scientific. 

Ovarian  tumors  are  either  parenchymatogenous  or  stromatog- 
enous.  The  parenchymatogenous  tumors  may  be  derived  from 
the  epithelium  of  the  ovary  or  from  the  ovule  (ovulogenous). 
The  parenchymatogenous  tumors  are  simple  serous  cysts,  serous 
and  pseudomucin  cystadenomata,  carcinomata,  dermoids  and  ter- 
atomata,  the  last  two  being  ovulogenous. 

The  stromatogenous  tumors  are  fibromata  and  fibromyomata, 
sarcomata,  endotheliomata,  angiomata,  enchondromata  and  myo- 
mata. 

There  mav  be  a  combination  of  several  of  the  above-named 
tumors  in  one  ovary.  All  of  the  cystic  growths  may  develop  a 
papillary'  hyperplasia  of  the  epithelium.  Any  of  the  ovarian 
tumors  may  grow  between  the  layers  of  the  broad  ligament  and 
may  consequently  be  intraligamentar}-.  Serous  cystadenomata 
have  the  greatest  tendency  to  this  mode  of  growth;  pseudomucin 
cysts,  the  least.  Dermoid  cysts  are  also  very  rarely  intraliga- 
mentary.  Obviously  a  gross  division  of  ovarian  tumors  may  be 
made  into  the  cystic  and  the  solid. 

Simple  serous  cysts  of  the  ovary  differ  from  a  retention  cyst 
of  a  Graafian  follicle  (hydrops  follicularis)  in  possessing  an  epi- 
thelial lining  unlike  that  of  the  follicle,  and  displaying  active 
proliferation.  They  are  differentiated  from  the  cystadenomata  by 
the  absence  of  proliferating  gland  tubules  in  the  cyst-wall  and  by 
the  different  character  and  behavior  of  the  epithelium.  They  are 
lined  by  a  single  layer  of  columnar  epithelial  cells  which  occa- 
sionally take  on  a  svncvtium-like  form. 

The  cyst  is  usually  unilocular  and  at  most  has  but  two  or 
three  loculi.    It  is  almost  always  pedunculated,  but  may  be  intra- 


Simple  Serous  Cysts  503 

ligamentary.  The  cyst-wall,  composed  of  connective  tissue,  is 
thin.  The  tumor  is  ordinarily  moderate  in  size,  but  may  reach 
huge  dimensions.  The  fluid  is  a  serum  rich  in  albumin,  but  with- 
out a  trace  of  pseudomucin;  it  does  not  coagulate  on  exposure 
to  the  atmosphere.  Quite  frequently  there  is  a  papillary  out- 
growth of  the  epithelium  in  the  interior  of  the  cyst. 

The  origin  of  the  tumor  is  most  likely  a  pathological  trans- 
formation of  the  follicular  epithelium  and  there  is  usually  a  history 
of  previous  ovarian  inflammation. 

Simple  serous  cysts  of  the  ovary  are  absolutely  benign-     Their 


Fig.  438. — simple  serous  cyst  of  ovaty. 


contents  may  be  discharged  into  the  abdominal  cavity  without 
harm.  There  is  never  a  recurrence  nor  an  implantation  metastasis 
after  their  removal. 

In  their  cUnical  features  they  are  vcrj-  like  parovarian  cysts, 
for  which  they  are  often  mistaken. 

The  growth  is  usually  unilateral.  The  pedicle  of  the  tumor, 
as  of  all  pedunculated  ovarian  cysts,  is  composed  of  the  tube,  the 
mesovarium,  the  ovarian  ligament,  and  the  infundibulopelvic  liga- 
ment. 

The  mode  of  growth  is  also  like  that  of  all  pedunculated 
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ovarian  cysts.  At  first  the  tumor  moves  inward  and  downward 
into  Douglas's  pouch,  and  then,  as  its  size  increases,  upward  and 
outward,  making  a  twist  in  the  pedicle  of  90  degrees,  the  turn 
being  always  toward  the  side  from  which  the  tumor  sprang.  The 
uterus  is  commonly  pushed  backward  as  the  tumor  ascends  into 
the  abdomen.  The  intestines  are  displaced  upward  and  backward, 
the  small  intestines  being  mainly  behind  the  tumor,  the  large 
bowel  surrounding  it  above  and  in  the  flanks,  giving  rise  to  the 
so-called  corona  of  resonance  around  an  ovarian  cyst  on  abdomi- 
nal percussion.     The  rate  of  growth  in  simple  serous  cysts  is 


FiR.  4,vi--\V:ill..f,sir„pl 
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Fig.  44a-  —  Syncytium-likc 
i-pilhi'lium  of  simple  serous  cyst 
(Pfann.nslid). 


slow.  After  reaching  moderate  dimensions  there  may  be  a  com- 
plete cessation  of  further  growth,  most  likely  from  atrophic  and 
degencralivc  changes  in  the  lining  epithelium  due  to  intracystic 
pressure.  If  tapped  or  ruptured  the  cyst  usually  refills.  Cases 
are  rccorde<l,  however,  of  cure  after  rupture.' 

-Ascites  may  accompany  any  of  the  ovarian  tumors.  If  the 
serous  exudate  inio  the  peritoneal  cavity  is  excessive  and  is  asso- 
ciated with  pleural  effusion,  as  it  almost  always  is  if  the  ascites  is 

'  Tht  author  has  seen  a  peciunculatcd,  Ih  in -walled  ovarian  cyat  rupture  as  the 
puirnt,  alighting  from  a  street  rar  to  enter  the  hospital  for  operation,  fell  Upon  her 
abdomen.     The  tumor  disappeared  and  did  not  rclurn. 
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marked  and  long  continued,  the  ovarian  tumor  is  probably  malig- 
nant or  else  there  may  have  been  a  rupture  of  a  proliferating  cyst 


Fig.  443. 


Figs.  441.  441,  443. — Thu  stages  of  pscudomucin  formation  and  ei 
figure  441,  at  a  Ihe  cells  arc  inuctivL',  thi'  conli'llts  an.'  mainly  albuminous.  In 
figure  441  the  epithelium  is  lunger;  the  alliuminouii  material  is  lolleeiing  around  the 
nuclei  at  the  bases  of  the  cells;  [iseudomucin  is  formed,  but  not  so  sharply  ditfrreo- 
tialed  from  the  albumin.  In  figure  44,)  the  pscudomucin  is  [H-rfecily  transparent 
and  sharjily  differenlialed  from  Ihe  albuminous  cell  contents.  The  pseudomucin  is 
discharged  from  the  interior  cif  the  cell,  which  is  not  ileslrox-ed  or  desquamated,  but 
begins  again  lu  accumulate  Ihe  pscudomucin.  The  greatest  quantity  of  this  material 
is  seen  in  the  cells  at  bin  figure  443;  there  is  least  at  6  in  figure  441  (Pfannenstiei). 


and  an  extension  of  the  epithehal  growth  to  the   peritoneum. 
Ascites,  however,  is  not  always  a  sign  of  mahgnancy  or  rupture; 
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it  is  associated  with  a  fibroma  of  the  ovary  and  may  even  be  ob- 
served with  simple  serous  cysts,  though  it  is  least  commonly 
associated  with  such  ovarian  tumors. 

Pseudomucin  Cystadenomata, — The  ovarian  cystadeno- 
mata  are  characterized  by  the  formation  of  gland  tubules,  rapidly 
proliferating,  lined  with  a  secreting  epithelium  in  a  single  layer  of 
cells,  becoming  rapidly  distended  by  secretion  into  cysts  with  thin 
partition  walls  that  frequently  rupture,  so  that  many  small  cysts 
coalesce  into  larger  cyst  cavities.  In  the  thicker  walls  of  these 
cavities  the  proliferation  of  gland  tubules  progresses  rapidly  to 
form  new  daughter  cysts.    The  gland  tubules  in  ovarian  adeno- 


c  of  large  mulliliHular  ovarian  cysl  {35  pounds). 


mata  are  not  like  the  Pfluger  tubes  or  egg  cords  in  the  formative 
stage  of  ovarian  development;  they  are  more  like  the  tubular 
utricuhr  glands. 

Ovarian  cystadenomata  are  divided  into  pseudomucin  cyst- 
adenomata  and  serous  cystadenomata,  according  to  their  contents 
and  the  character  of  their  epithelium. 

Pseudomucin  cystadenomata  are  prolxibly  derived  from  the 
follicular  epithelium.  They  are  the  commonest  kind  of  ovarian 
cysl. 

The  original  gland  tubules  in  which  the  growth  begins  soon 
disappear  on  account  of  the  rapid  accumulation  of  secretion  which 
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quickly  distends  the  tubules  into  coalescing  cavities.  The  tubules 
and  cyst  cavities  are  lined  with  a  single  layer  of  high  columnar 
epithelium,  with  the  nucleus  at  the  Yme,  secreting  their  charac- 
teristic material  as  the  cells  of  the  stomach  and  gall-bladder 
secrete  their  mucus. 

The  pseudomucin'  (Hammarsten)  contained  in  these  cysts 
is  a  peculiar  substance  most  closely  resembling  mucus,  but  not 
responding  to  its  acetic  acid  reaction.  It  has  no  chemical  resem- 
blance to  albumin  and  responds  to  none  of  the  agents  which 
coagulate  albumin.     After  boiling  with  the  mineral  acids  a  sort 


Fi({.  445. — Glandular  cyst  of  ovary.     X  85. 

of  glucose  is  formed  which  gives  the  sugar  test  with  Fehling's 
fluid.  It  has  the  consistency  of  a  jellyfish  and  may  be  cut  with 
scissors.    It  is  perfectly  colorless  and  transparent. 

Typically  pure  pseudomucin  is  found  in  the  smaller  new- 
formed  cyst  cavities  of  a  cystadcnoma.  In  the  larger  cavities 
there  is  a  serous  effusion,  often  some  blood  extravasation  and  cell 
detritus  which  gives  the  fluid  an  albuminous  character  and  alters 
its  color  to  white,  red,  black,  brown  or  green,  and  changes  its 
consistency  to  that  of  honey  or  water.  The  larger  the  cyst  cavity, 
the  less  resemblance  its  contents  have  to  pseudomucin. 
'  Formerly  called  "metalbumen." 
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A  pseudomucin  cyst  is  always  multilocular,  but  one  cyst  cavity 
usually  predominates  in  size.  The  predominance  may  be  so 
great  that  the  cyst  appears  to  be  unilocular  until  it  is  carefully 


n  formalin  siilution.     There  ai 


Studied.  On  the  other  hand,  there  may  be  no  great  difference 
in  the  size  of  the  cyst  spact's.  The  septa  between  the  cavities 
are  dcrive<i  from  the  main  enveloping  connective-tissue  tumor- 
wall.     They  carry  into  the  interior  of  the  tumor  the  blood-vessels 


Pseudomucin  Cystadenomata 


509 


which  enter  at  the  hilum  and  running  in  the  main  cyst-wall  send 
branches  along  its  continuation  in  the  partitions  between  the  cyst 
spaces.  The  tumor  is  usually  unilateral  and  pedunculate,  but 
it  may  be  bilateral  and  intraligamentary.  The  rate  of  growth 
varies,  but  is  often  rather  rapid.  In  eight  or  nine  months 
after  the  first  subjective  symptoms  the  tumor  is  commonly  as 
large  as  pregnancy  at  term.  In  the  older  literature  cases  are  re- 
corded in  which  ovarian  cysts  were  carried  for  many  years  and 
reached  an  enormous  size.     In  one  of  the  author's  patients  who 


posidvely  refused  operation  it  took  eighteen  months  for  the  tumor 
to  grow  from  the  size  of  an  infant's  head  to  a  size  that  taxed  the 
capacity  of  the  abdominal  cavity  to  the  utmost,  and  to  a  weight 
of  more  than  90  pounds.  Pseudomucin  cysts  are  benign  and 
give  rise  to  no  recurrence  in  the  ordinarj'  pathological  sense,  but 
implantation  metastases  are  possible  in  the  visceral  and  parietal 
peritoneum  and  in  the  abdominal  wound  after  operations  for  their 
removal.  These  melastases  may  take  the  form  of  small  proliferat- 
ing cysts,  very  slow  in  growth  and  possibly  of  no  great  cUnical  sig- 
nificance.   On  the  contrary,  the  proliferation  of  the  epithelium 
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and  the  production  of  pseudomucin  may  go  on  actively  and  un- 
checked until  enormous  tumors  develop  which  can  not  be  com- 
pletely removed  and  may  eventually  destroy  the  patient.  In  the 
peritoneal  cavity  this  form  of  metastasis  is  known  as  pseudo- 
myxotna  peritonei.  Fragments  of  cyst  epithelium  may  escape 
through  a  spontaneous  rupture  of  the  cyst-wall  or  during  an 
operation,  and  may  be  implanted  in  the  peritoneum,  in  which  the 
same  sort  of  growth  continues  that  is  observed  in  the  parent  cyst. 
Masses  of  pseudomucin  weighing  40  pounds  have  been  removed 
from  the  peritoneal  cavity  (Olshausen).  The  operation  is  rarely 
complete  and  a  continuance  of  the  pseudomucin  formation  is  ob- 
served, requiring  perhaps  repeated  operations.  Abdominal  and 
fecal  fistulae  form  and  not  infrequently  the  patient  dies  of  exhaus- 
tion or  infection. 

Papillomatous  growths  in  pseudomucin  cysts  may  also  give 
rise  to  implantation  metastases.  Their  complete  removal  may  be 
impossible  and  the  ultimate  result  may  be  fatal  from  pressure 
upon  and  ulceration  of  the  pelvic  and  abdominal  viscera  or  from 
cancerous  degeneration  of  the  papilloma. 

Serous  cystadenomata  of  the  ovary  are  characterized  by 
multilocular  cysts  lined  with  a  columnar  ciliated  epithelium  and 
containing  a  yellowish  or  greenish  albuminous  fluid  without  colloid 
material  and  without  a  trace  of  pseudomucin.  There  is  reason  to 
believe  that  they  are  derived  from  the  superficial  or  germinal 
epithelium  of  the  ovary.  In  the  cyst-walls  there  are  the  same 
proliferating  gland  tubules  seen  in  pseudomucin  cysts.  The 
majority  of  serous  cystadenomata  are  papillar}\  They  do  not, 
as  a  rule,  reach  a  very  large  size.  There  are  not  so  many  loculi  as 
in  pseudomucin  cysts  and  many  of  the  tumors  appear  macroscop- 
ically  to  be  unilocular,  the  septa  between  the  large  cyst  spaces 
having  ruptured  or  undergone  necrosis.  The  non-papillary  cysts 
are  usually  pedunculated.  The  papillomatous  cysts  are  com- 
monly intraligamentar}'  and  subserous. 

The  non-papiUar\^  cysts  are  very  slow  of  growth,  are  usually 
unilateral,  occasion  little  disturbance,  are  not  a  cause  of  ascites, 
and,  having  a  good  pedicle,  are  easily  removed.  They  do  not 
recur  and  scarcely  ever  give  rise  to  implantation  metastases.  The 
papillar}'  serous  cystadenomata  are  also  slow  in  growth,  but, 
being  intraligamentary,  as  a  rule  cause  serious  pressure  symp- 
toms, and  the  luxuriant  growth  of  papillomata  both  in  the  inte- 
rior and  on  the  surface  of  the  tumor  often  gives  rise  to  peritoneal 
implantation  metastases  (13.3  per  cent. — Pfannenstiel).  It  may 
be  impossible  to  remove  all  the  papillary  masses  or  a  small  por- 
tion of  the  papillary  growth  may  be  inadvertently  set  free  in  the 
peritoneal  cavity  during  an  operation.    Recurrence  of  the  growth 
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in  such  cases  is  likely,  with  involvement  of  vital  organs.  Ascites, 
often  to  an  enonnons  extent,  is  the  invariable  rule  in  superficial 
papillomata;  it  is  usually  associated  with  pleural  effusion.  These 
growths  are  often  bilateral.  Even  if  one  ovary  appears  healthy 
at  the  time  of  operation,  the  development  in  it  of  a  papillary 
serous  cystadenoma  is  likely  in  the  future.  Both  ovaries,  there- 
fore, should  be  removed  even  if  only  one  is  affected.  Every 
particle  of  the  papillomatous  growth  should  also  be  removed 
wherever  situated,  else  a  recurrence  may  be  expected. 

PaplllomaiouB  Qrowihs  in  Ovarian  Cysu. — As  already  stated, 
papillomata   may   develop  in   any  ovarian   cystic   neoplasm,    in 


Fig.  449,— Interior  of  a  papilli 


simple  serous  cysts,  pseudomucin  cysts  and  serous  cystadeno- 
mata.  They  are  most  frequently  seen  in  the  last  named.  The 
growth  is  a  proliferation  of  epithelium  analogous  to  the  prolifer- 
ating gland  tubules  of  the  cystadenoma,  but  growing  outward 
instead  of  inward.  The  histology  is  that  of  benign  columnar 
cell  papilloma  everywhere.  There  is  a  branched  extension  of 
epithelium  in  a  single  layer,  with  a  basis  of  connective  tissue 
which  in  the  older  parts  of  the  growth  constitutes  a  stem  of  con- 
siderable thickness.  The  whole  mass  may  be  cauliflower  in  form, 
with  a  pedicle,  but  the  latter  may  be  very  short  or  altogether 
wanting.    The  growth  may  be  elevated  to  the  size  of  an  apple 
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or  larger,  or  may  be  small  excrescences  giving  the  surface  from 
whicli  they  grow  the  rough  appearance  of  a  file.  The  growth  is 
very  vascular.  It  is  prone  to  degenerative  changes,  fatty  de- 
generation, necrosis  and  calcification.  JMyxomatous  degener- 
ation of  the  end-branches  of  the  papillae  is  occasionally  observed, 
distending  them  into  knob-like  processes  like  the  chorionic  \"illi  in 
cystic  degeneration,  and  giving  to  the  tumor  the  grape-like  form 
of  a  hydatidiform  mole.'  While  papillary  growths  are  usually 
found  in  the  inicrior  of  the  ovarian  cysts,  tbey  are  not  infrequently 
devctopcd  on  the  surface,  especially  in  serous  cystadenomata. 
Ascites  always  follows  and  the  growth  usually  spreads  over  the 
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]K-Ivic  peritoneum  or  is  implanted  anywhere  on  peritoneal  surfaces. 
The  expbnation  of  surface  papillomata  is  usually  a  growth  of  the 
surface  germinal  epithelium  of  the  orary  and  not  a  rupture  or 
perforation  of  the  cyst-wall  setting  free  t!ic  i)apilloma  of  the  in- 
terior, thouf^h  such  an  occurrence  is  possible.  Frequently  the 
papillomata  undergo  cancerous  degeneration.  Without  any  such 
malignant  change  they  themselves  are  on  the  border-line  between 
Ijcnign  and  malignant  growths.  While  they  do  not  actually 
invade  the  tissues  and  structures  to  the  peritoneal  covering  of 
which  they  are  attached,  their  tendency  to  spread,  to  impkntation 

'"Lfii  kysiLs   rati'nu'iix  i]i>   I'ovairt,"  Joylc  ct  BondiT,  "Revue  dc   Cyn6- 
cologic,"  Sqii.-Oa.,   lyoj,  i>.   755. 
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metastases  and  to  recurrence  gives  them  a  semimalignant  char- 


Fig.  453. — PapLllary  rysl  o(  ova:^'  under  higher  power. 

acter.     They  complicate,  often  gravely,  the  operative  treatment 
of  ovarian  cysts.    The  removal  of  an  intraUgamentary  papil- 
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lomatous  serous  cystadenoma  is  usually  a  formidable  task  and 
its   complete   removal   may   prove   impracticable.     It   may    also 


cyst  (McConnell  and  J.  C. 


Fig-  45  !•— MaliRnanl  degeneration.      Pupillary  lysl  of  ovarj'  under  high. 
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be  difficult  or  impossible  to  remove  the  papillomatous  masses 
from  peritoneal  surfaces  in  superficial  growths,  A  papilloma- 
tous growth  in  an  ovarian  cyst  is  therefore  an  unfavorable  com- 
plication. 

If,  however,  the  complete  eradication  of  the  papilloma  is  prac- 
ticable, as  is  usually  the  case,  the  result  of  operative  treatment 
is  satisfactory.  The  ascites  and  pleural  effusion  permanently 
disappear  and  there  is  no  recurrence  of  the  growth. 

Ovulogenous  Ovarian  Tumors;  Dermoids  and  Terato- 
mata. — The  Ovulogenous  Neoplasms. — Dermoids'  of  the  ovary  dif- 
fer from  dermoids  of  other  parts  of  the  body  only  in  their  greater 
frequency  in  this  situation  and  in  the  more  perfect  development 


Fig.  455.— Scclion  of 


of  all  the  embryonal  structures.  The  ovarian  tumor  is  spherical, 
has  a  firm,  white  capsule  and  is  usually  moderate  in  size.  It  is 
filled  with  fatty  or  so-called  sebaceous  matter  and  hair,  and  has 
on  one  part  of  its  otherwise  smooth  internal  wall  an  elevation 
or  thickening  of  varying  size,  containing  embryonal  structures, 
with  all  three  of  the  blastodermic  membranes  represented,  the 
ectoderm  showing  the  greatest  development,  the  mesoderm  the 
next  and  the  entoderm  the  least.  There  may  even  be  structural 
represcntati\'cs  of  the  ovisac  {chorionic  villi  and  syncytium).  The 
cephalic  region  is  commonly  much  more  advanced  in  growth  than 
the  other  embryonal  structures,  so  that  besides  the  hair  and  fluid 


"  Embryomata "  would  be  a  more  appropriate  and  accurate  name  for  tbese 
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fatty  matter,  jaw-bones  and  teeth  are  the  most  easily  recognizable 
fetal  parts.  The  hair,  which  often  fills  the  tumor  in  a  tangled  mass, 
but  is  sometimes  present  in  tresses  more  than  three  feet  long, 
always  grows  from  the  embr^'onal  region  representing  the  scalp/ 
It  is  usually  of  a  reddish  color,  but  may  be  black  or  brown. 
Directly  beneath  this  region,  on  section,  possibly  with  some 
plates  of  bone  intervening,  is  found  a  substance  representing  the 
brain.  Next  to  it  are  the  structures  representing  the  jaw-bones, 
usually  in  miniature,  but  sometimes  of  natural  size.^  From 
this  region  the  teeth  grow,  occasionally  in  astounding  numbers. 
More  than  300  have  been  found  in  one  specimen.  The  rest  of 
the  embryonal  area  is  commonly  a  confused  jumble  of  muscle 
fragments,  cartilage  and  structures  lined  with  columnar  epithe- 
lium representing  the  entoderm.  Rarely  there  may  be  a  more 
perfect  development  of  the  fetal  body  or  of  certain  parts  of  it. 
There  have  been  found  ribs,  pelvic  bones,  jointed  long  bones, 
fingers,  hands  or  their  rudiments,  lower  extremities,  thyroid, 
submaxillar}'  and  mammar)'  glands,  some  of  them  secreting 
colostrum  and  one  of  them  undergoing  cancerous  degeneration.^ 
In  a  specimen  removed  in  the  Howard  Hospital  there  was  a  well- 
developed  eye.  Regnicr's  case  had  a  complete  skeleton,  perfect  on 
the  right  side  to  the  phalanges/ 

Occasionallv  but  one  embrvonal  structure  is  found:  thus  a 
thyroid  gland  structure  has  been  described  several  times  as  the 
only  re})resenlalive  of  embryonal  development  in  a  dermoid.* 
Sometimes  it  is  a  single  tooth.  P'requenlly  the  embryoma  con- 
tains the  structures  from  onlv  one  half  of  the  bodv,  and  usuallv 
from  that  half  in  which  the  ovarian  tumor  is  situated. 

Dermoids  may  be  multiple;  five  and  seven  have  been  found  in 
one  tumor.  It  is  not  very  unusual  to  find  dermoids  in  both 
ovaries,  though  in  the  author's  ex])erience  this  is  a  much  rarer 
occurrence  than  most  statistics  indicate.^ 

A  dermoid  cyst  is  usually  combined  with  a  simple  serous 
cyst  or  a  pseudomucin  cyst  of  the  ovary.  In  the  latter  case  the 
embrvonal  area  is  attached  to  the  wall  of  the  main  cvst  cavitv. 
The  fluid  contents  of  the  cyst  are  composed  mainly  of  fat,  desqua- 

^  In  one  rcix^rtcd  case  there  was  a  growth  of  hair  at  the  scalp  and  at  the  mons 
veneris. 

*  In  one  of  my  specimens  in  the  Howard  Hosjjital  there  is  a  perfect  half  of  a 
lower  jaw  in  miniature  with  the  incisor  and  canine  teeth,  in  a  dermoid  tumor  no 
larger  than  a  crah-apple. 

'  Vairjapiva,  **\'irchow's  Archiv,"  Bd.  cxlvii,  II.  i. 

*  Pfannenstiel,  Wit's  "Ilandhuch,"  v()l.  iii,  p.  370. 

^  .\nspach,  "  Univ.  of  Penna.  Med.  Bulletin,"  Nov.,  IQO.^.  Literature  to  date. 
.Mso,   Kothi,  **Monatsschr.  f.  Geh.  u.  Oyn.,"  June,   i()04. 

*  Olshausen  foimd  it  in  33  per  cent.  Loewy  and  (»ueniot  collected  89  cases 
of  bilateral  dermoids  ("Rev.  de  Gyn.  ct  dc  Chir.  Abd.,"  Mai-Avril,  1902). 
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mated  epidermis  celb,  cell  detritus  and  occasionally  cholesterin 
crystals.  At  the  temperature  of  the  body  the  mixture  is  fluid; 
at  a  lower  temperature  it  coagulates  to  a  cheesy  consistency. 
Fat  globules  the  size  of  a  cherry  have  been  found  floating  in  a 
thinner  fluid.  "They  are  formed  by  concentric  layers  of  fat  de- 
posited around  a  kernel  of  cholesterin. 

Frequency. — According  to  Pfannenstiel,   7.5  per  cent,  of  all 
ovarian  tumors  contain  a  dermoid.     But  the  proportion  is  consid- 


Fi(;.  456.^Stction  of  a  psoudomutin  cyst  a 


.it-d  dermoid  or  embryomi 


erably  smaller  if  one  counts  as  dermoid  cysts  only  the  tumors  in 
which  the  dermoid  is  a  predominant  feature. 

Clinical  History. — Dermoids  may  be  found  at  any  age,  but 
they  are  most  frequently  discorered  during  the  period  of  sexual 
activity,  from  puberty  to  the  menopause.  They  are  exceedingly 
slow  in  growth,  and  may  be  contained  in  the  abdomen  twenty 
years  or  more.  They  may  remain  stationary  in  size  for  indefinite 
periods,  giving  rise  to  no  symptoms.  From  the  length  of  time 
that  they  are  carried  in  the  abdominal  cavity  they  are  exposed  to 
the  compLcations  common  to  all  ovarian  tumors:  twisted  pedicle, 
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necrosis,  gangrene,  rupture  and  injury  in  labor.  In  consequence 
of  their  moderate  size,  spherical  outUne  and  pedunculated  form 
they  are  liable  to  become  impacted  in  the  pelvis  and  to  give  rise 
to  pressure  symptoms.  They  appear  to  respond  more  rapidly  to 
the  stimulus  of  pregnancy  to  growth  than  the  other  ovarian  cysts, 
and  it  is  possible  that  pregnancy  may  be  the  starting-point  of 
a  parthenogenetic  development  in  the  ovary.  The  proportion  of 
dermoid  cysts  complicating  gestation  is  much  larger  than  it  should 
be,  contrasted  with  their  usual  proportion  to  other  ovarian 
tumors.' 


Fig.  457. — Demiold  cysl  of  ovary,  showing  squamous  epithelium,  hair  follicles, 
sebait-iius  glund  and  burn.':  i,  Squamous  epithelium;  s.w,  sebaceous  glands;  b, 
plates  of  Imne;  /i,  hair  follicles;  c.w,  cyst-Hall;  cav,  cysl  cavity  (McConnell  and 
J.  C.  Hirsl). 

Rupture  of  a  dermoid  cyst  and  the  escape  of  the  dirty-look- 
ing and  putrescible  contents  into  the  peritoneal  cavity  have  been 
regarded  with  anxiety.  The  contenis  of  the  cyst  are,  however, 
sterile,  and  if  evacuated  during  an  oj»eration  and  immediately 
cleaned  out  should  not  cause  inrtammalor\'  trouble.  If  some 
time  elapses  between  the  rupture  and  the  abdominal  section,  the 
results  may  be  more  serious.     The  patient  may  die  of  a  putre- 

'  In  eight  operations  for  ovarian  cysts  complicaling  the  child-bearing  process  I 
have  found   dermoids   three  times.     In   McK.crrc)n'6 


plicaling  the  rhild-bcaring  process  almost  a  quarter  of  them  ^ 


dermoids  ("F.dinh.  Med.  Joi 


Dermoid  Cysts  519 

factive  peritonitis  after  the  abdomen  is  opened,  or  the  cyst  con- 
tents may  be  encapsulated  in  numerous  areas  over  the  perito- 
neum, giving  the  appearance  of  implantation  metastases,  and 
single  hairs  may  be  caught  in  the  peritoneal  exudate  by  their  ends, 
making  them  look  as  though  they  grew  from  the  peritoneum.' 

A  dermoid  cyst  is  a  benign  growth.  It  may  in  rare  instances 
be  associated  with  malignant  tumors  of  the  ovary  and  it  may 
itself  very  rarely  undergo  malignant  degeneration.  In  addition 
to  Yamagiva's  remarkable  case  of  mammary  cancer  in  a  dermoid, 


ten  cases  of  squamous-cell  cancer,  originating  in  the  embryonal 
area,  have  been  collected  by  Wilms  and  Pfanncnsticl. 

Pick  has  reported  a  case  of  hydatidiform  mole  formation  in  an 
ovarian  dermoid.  It  was  associated  with  a  tubal  pregnancy-* 
Chorio-cpithelioma  may  possibly  have  its  origin  in  a  dermoid, 

'  In  one  of  my  casrs  a  very  tar|^  cyst  was  ruptured  while  the  abdomen  was 
txiing  scrubbed  ihe  day  before  Ihe  operation.  On  the  following  day  the  abdominal 
cavity  was  found  full  of  the  sebaceous  contents  that  clung  so  (if^htly  to  all  the  perito- 
neal surfaces  by  adhesive  inflammation  Ihat  it  was  absolutely  impossible  lo  wash  or 
wipe  it  away.  After  a  prolonged  effort  lo  cleanse  the  abdomen  II  was  closed  with  a 
large  amount  of  ihe  cysl  contents  remaining  in  it.  The  patient  died  wilhin  twenty 
hours  of  a  putrefactive  perilonilis. 

'  "Berliner  Iclin.  Wochenschr.,"  No.  Ji,  igoi. 
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independent  of  pregnancy/     It  has  also  been  observed  in  a  tera- 
toma of  the  testicle. 

Etiology. — Three  theories  have  been  advanced  to  explain 
the  origin  of  ovarian  dermoids:  (i)  A  parthenogenetic  developn 
ment  of  an  ovum  in  the  ovary;  (2)  the  coincident  impregnation  of 
a  polar  body  and  the  ovum,  the  former  being  included  in  the  folds 
and  creases  of  the  developing  embrj^o  or  developing  independently 
in  the  ovary  during  pregnancy,  while  the  ovum  develops  in  the 
uterine  cavity ;  (3)  the  separation  and  inclusion  of  one  or  more 
blastomeres  in  the  course  of  embr^'onal  development.  The  last 
theory-  has  the  most  weighty  arguments  in  its  favor .^  The  only 
peculiarity  in  these  growths  which  it  does  not  account  for  is  the 
overwhelming  frequency  of  their  occurrence  in  the  ovar>'  com- 
pared with  other  portions  of  the  body.  It  has  been  explained  that 
a  detached  blastomere  in  the  course  of  ovular  segmentation  is  most 
likely  to  be  included  in  the  Wolffian  body  and  therefore  in  the 
sexual  glands,  but,  if  this  explanation  is  correct,  one  would  expect 
an  equal  frequency  of  embr\'omata  in  the  testicle  and  ovar}\ 
Possibly  greater  stimulation  to  development  and  a  greater  oppor- 
tunity for  growth  is  afforded  by  the  periodic  congestion  of-  the 
ovary  and  its  capacity  for  almost  indefinite  enlargement. 

The  extraordinarily  large  proportion  of  dermoid  cysts  in  ova- 
rian tumors  complicating  pregnancy  suggests  a  parthenogenetic 
development  or  the  impregnation  of  a  polar  globule. 

Tcratomata  of  the  ovary  are  very  rare.  According  to  Kromer, 
there  are  only  ten  recorded  cases.^  They  have  the  same  histo- 
genesis as  ovarian  dermoids,  but  clinically  they  differ  consider- 
ably. They  are  solid  tumors,  reach  an  enormous  size,  are  some- 
times pedunculated,  sometimes  intraligamentary.  The  capsule  is 
smooth,  composed  of  connective-tissue  layers,  containing  histo- 
logical traces  of  ovarian  structure.  Internally  the  tumor  is 
divided  by  fibrous  trabecule  into  small  spaces  which  contain 
young  connective  tissue,  of  a  brain-like  consistency,  reddish-gray 
in  color,  extremely  prone  to  sarcomatous  degeneration,  if  not 
always  sarcomatous.  Small  cysts  are  scattered  through  the 
tumor.  The  embryonal  structures  are  intermingled  and  con- 
fused in  the  most  extraordinary  manner.     All  three  blastodermic 

'  SchlapcnhaufiT,  "Wiener  klin.  Wochcnschr.,"  1902,  pp.  571,  604. 

'  The  earlier  in  segmentation  a  blastomere  is  separated  and  included,  the  more 
complete  a  development  of  fetal  structures  and  of  ovisac  elements  may  be  ex- 
pected. If  the  segregation  and  inclusion  of  a  blastomere  occurs  late  in  the  process 
of  segmentation,  a  single  structure,  as  teeth  or  the  thyroid  gland,  may  constitute 
the  embrj'oma.  A  complete  separation  of  the  early  blastomeres  without  inclusion 
results  in  unioval  twins;  an  incomplete  separation  in  one  of  the  forms  of  double 
monster. 

'Jung  rejKjrts  two  additional  cases  ('* Monatsschr.  f.  Geb.  u.  Gyn.,'*  Bd. 
xiv,  p.  646),  and  Rothi  two  more  {ibid.j  Bd.  xix,  H.  6,  p.  799). 
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membranes  are  represented,  but  the  structures  derived  from  them 
are  scattered  through  the  tumor  without  the  least  trace  of  orderly 
arrangement;  bits  of  cartilage,  nervous  tissue,  muscle,  fat  and 
bone  may  be  found  jumbled  together. 

The  ovarian  teratomata  clinically  are  malignant  growths,  of 
the  sarcoma  group.^ 

Carcinoma  of  the  ovary  may  be  primary  or  metastatic,  or  it  may 
be  due  to  a  carcinomatous  degeneration  of  an  adenoma  or  dermoid. 
Primary  cancer  is  the  most  frequent.  It  is  usually  a  medullary 
cancer  diffusely  infiltrating  the  ovary,  but  may  be  scirrhous.  The 
tumor  may  be  solid,  is  usually  spherical  in  shape  and  peduncu- 
lated. The  cystic  cancers  are  a  commoner  form  than  the  solid. 
They  are  multilocular,  the  cyst  spaces  containing  a  serous  fluid, 
which  may  resemble  pus  on  account  of  the  desquamation  of 
epithelial  cells,  or  may  be  mixed  with  blood.  According  to 
Pfannensticl,  the  cystic  cancers  are,  as  a  rule,  papillar}^  and  almost 
half  of  all  papillary  ovarian  tumors  are  adcnocarcinomata.  On 
section  the  tumor  in  its  solid  portions  has  a  brain-like  consistency 
very  different  from  anything  seen  in  the  cystadenomata. 

Adenocarcinoma  may  be  secondary  to  the  same  growth  in 
the  uterus  or  the  bowel.  So-called  colloid  cancers  are  usually 
pseudomucin  cysts  with  very  small  and  numerous  loculi,  but  there 
is  a  form  of  carcinoma  in  which  the  epithelium  penetrates  the 
connective  tissue  in  proliferating  nests,  resembling  the  macro- 
scopical  appearance  of  a  pseudomucin  cyst. 

Krukenberg^  has  described  a  peculiar  form  of  ovarian  cancer 
in  which  the  stroma  is  infiltrated  with  nests  of  large  cells,  with 
myxomatous  degeneration  of  the  cell  contents;  displacement  of  the 
nucleus  toward  the  periphery,  giving  the  cell  the  appearance  of  a 
seal  ring;  an  overgrowth  of  connective  tissue  and  a  disappearance 
of  the  follicles  and  ovarian  epithelium  in  general.  Krukenberg 
gave  the  name  Fibrosarcoma  mucocellulare  carcinoniatodes  to  this 
growth;  but  that  it  is  carcinomatous,  and  not  sarcomatous,  is 
demonstrated  by  the  fact  that  it  is  usually  secondary  to  cancer  in 
the  stomach  or  other  viscera  and  that  when  primary  in  the  ovary 
it  gives  rise  to  cancerous  metastases  in  the  abdominal  lymphatics. 

Cancer  of  the  ovary  is  commonest  in  elderly  or  middle-aged 
women,  but  it  occurs  at  puberty  and  in  childhood.  It  is  usually 
bilateral.  The  rate  of  growth  is  rapid  except  in  the  scirrhous 
form.  There  is  almost  always  ascites  unless  the  growth  is  intra- 
ligamentar>'.     Edema  of  the  thighs  is  the  rule,  and  swelling  of 

*  Jung  and  others  question  the  invariable  malignancy  of  these  growths,  but 
acknowledge  the  tendency  to  malignant  degeneration  {loc.  cit.). 

'  "  Primarcr  Krukenberg'scher  Ovarial-tumor,"  F.  Schenk, "  Zeitschr.  f .  Geb.  u. 
Gyn.,"  Bd.  li,  H.  2. 
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the  inguinal  glands  is  frequently  observed.  The  general  health 
may  be  well  preserved  for  a  considerable  time,  but  cachexia 
at  length  ap{K-ans.  Pain  is  a  variable  symptom.  In  most  pa- 
tients ii  appears  early  and  is  intense.  It  may  be  entirely  absent. 
Constipation  and  tympany  arc  usually  marked.  The  diagnosis 
is  always  diD'icult.  Many  cases  of  orarian  cancer  gi^x  the  im- 
pression of  a  uterine  fibn>id.  .\s  the  size  of  the  growth  is 
moderate,  an  immcdiale  o[)eration  is  frequently  not  advised. 
By  the  time  thai  ihe  condition  admits  of  a  diagnosis,  the  oiJcra- 
tive  treatment  is  usually  hopeless.     Under  all  circumstanccjs  the 


l>n)f;n()sis  is  unfavorable.  There  is  a  rerurrenee  in  three-fourths 
to  I'Hir-lifllis  of  the  cases.  Hoili  ovarirs  should  always  be  re- 
moved, even  ihou^h  ime  is  ap]iarently  healthy. 

Stromatogcnous  Neoplasms.— Fibromata  of  the  ovary  are 
charncu-rizcil  by  a  dilTuse  growih  <'f  llie  con nc-etive- tissue  ele- 
ments, Ijy  development  of  unstripwl  muscle- libers  converting  the 
(ivarv  imo  a  tibromyoniatous  lumor,  ami  by  «li,sapi>ea ranee  in 
prcat  ]iart  of  the  parenchyma.  In  some  sjiccimens  the  fibroma  is 
enoijisulated  in  the  ovary,  a  considerable  portion  of  ovarian 
structure  remaining  at  a  certain  point  on  the  periphcrj'  of  the 
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tumor.'  The  growth  is  moderate  in  size,'  somewhat  irregular  in 
outUne,  while  in  color,  hard  in  feel  and  heavy.  It  is  occasionally 
bilateral  and  may  be  associated  with  uterine  fibroids,^  It  is 
usually  pedunculated,  but  may  be  intraligamentary.  The  rate  of 
growth  is  extremely  slow.  The  tumor  gives  rise  to  few  symp- 
toms and  may  be  carried  for  a  lifetime  without  much  incon- 
venience. There  may,  however,  be  pain,  dysuria  and  menor- 
rhagia.     It  occurs  at  any  time  of  life  from  infancy  to  advanced  old 


Fig.  46o.^Fibroma  of  the  ovary. 


age,  but  is  usually  recognized  at  or  after  middle  age.  The  most 
curious  clinical  feature  of  6varian  fibromata  is  the  frequency  of 
ascites,  which  has  been  variously  explained  b\'  a  mechanical  irri- 
tation of  the  peritoneum,  a  congestion  of  the  broad  ligament  and 

'See  Fairbairn,  "Fibroma  of  ihc  Ovary,"  "Journal  of  Obslel.  and  Gyn.  of 
the  Br.  Kmpire,"  August,  i()oi.     Good  bibliography. 

'  Mauclairc  reports  one  weighing  more  Chan  cwelve  kg.  (Soc.  d'ObslA.,  dc 
Gyn.  et  de  Paid.,  "  Comptes-rendus,"  IQO.)). 

'  In  Pclcraon's  statistics  of  84  cases  Ihc  growth  was  bilateral  in  7  per  cent.; 
there  was  ascites  in  40  per  cent;  cakiGcalion  in  13  per  cent.;  cystic  degeneration 
in  15  per  cent.;  the  tumor  was  a  fibroma  in  75  per  cent,  and  a  fibromyoma  in  15 
percent.  ("Amer,  Gyn.,"  July,  1901). 
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a  chemical  irritation  of  the  peritoneum  by  secretions  from   the 
tumor. 

Fibromata  of  the  ovarj'  are  entirely  benign.  They  do  not 
recur.  The  ascites  which  they  cause  disappears  after  their  re- 
moval. They  are  subject  lo  all  the  degenerations  of  a  fibroid 
tumor  and  to  the  accidents  of  an  ovarian  tumor  (twisted  pedicle, 
displacements,  incarceration  in  the  pelvis).  They  constitute 
about  2  per  cent,  of  all  orarian  tumore. 


(«:-if{hl,  I  jiounds. 


Kokilansky  dcsLTilx's  a  fibroma  of  ihe  corpus  luteum  with  a 
fibriJiis  core  the  si^.i-  nf  a  walnut  surrounded  by  a  membrane 
whicii  may  jiresenl  the  typical  folds  of  a  lutein  membrane. 

Sarcomata  and  Endothcliomata  of  the  Ovary.— The  ovarian  sar- 
coinaiii  afL'  sjiindle,  round -celled,  or  mixed.  The  first-named  re- 
semble fibromata.  There  is  a  fibrosarcoma  which  is  difficult  lo 
ililTerciuiate  from  a  fibroma  and  which  is  scarcely  malignant. 
The  round-cell  sarcomata  are  soft  in  consistency,  rapid  in  growth, 
and  resemble  macroscupicuUy  medullary  cancers  of  the  ovary. 
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Degenerative  changes  occur  early  and  to  a  marked  degree.     The 
ovarian  parenchyma  is  soon  destroyed. 

The  endotheliomata  of  the  ovary,  derived  from  the  lymphatic 
and  vascular  endothelium,  are  an  intermediate  form  of  growth 
between  the  cancers  and  the  sarcomata.  According  to  Pick,  they 
assume  three  forms:  circumscribed  collections  of  chains  of  cells, 
tubular  gland-like  formation  of  cells,  and  a  distinct  sarcomatous 
type  with  a  slight  indication  of  alveoli.     Sarcoma  of  the  ovary 


Fig.  462.- — Fibroma  of  Ihc  ovary 


ill  capillary  blood -vi 


develops  at  any  time  of  life,  but  is  most  frequent  in  women  slightly 
under  middle  age.  The  younger  the  patient,  the  more  likely  is 
the  growth  to  be  a  round-cell  sarcoma.  The  tumor  is  frequently 
bilateral  and  is  usually  associated  with  ascites.  It  is  not  quite 
so  malignant  as  cancer  of  the  ovar\'.  Permanent  cures  by  opera- 
tion have  been  obtained  in  50  to  75  per  cent,  of  the  cases.  Ac- 
cording to  Pfannensticl's  statistics,  sarcomata  constitute  5  per  cent, 
of  ovarian  tumors.    A  peculiar  form  of  ovarian  sarcoma  has  beeo 
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described  by  Grouzdew '  and  others  derived  from  the  lutein  cells 

(sarcoma  ovarii  cysticum  lutcino-cellulare). 

Angionmla  oj  the  ovary  have  been  described.*  Enchondromata 
and  osteomata,  occasionally  reported,  are  no  doubt  tcratotnata. 
Pick^  has  described  a  tumor  of  the  hilum  of  the  ovarj'  derived 
from  Marchand's  accessory  suprarenal  bodies,  with  a  malignant 
tendency;  Gottschalk,'  a  malignant  tumor  springing  from  the 
follicular  epithelium,  jolHculoma  malignum?  A  combination  of 
some  of  the  ovarian  tumors  described  above  may  be  observed,  as  of 
dermoids  and  pseudomucin  or  simple  serous  cysts,  cj-stadenomata 


Fit!-  463. — Sarconiii  of  l>olh  ri' 


and  sarcomata,  or  carcinomala,  etc.  A  serous  cystadenoma  is 
almost  nc\'er  associated  with  a  dermoid  or  a  pseudomucin  cyst. 
This  fact  is  explained  by  the  origin  of  one  from  the  surface  ger- 


Vi'Ll's  ■'  Hanillmrh  iW  (■■vn.,"  veil,  iii,  p.  403. 

■'Arthivf.  (;vn.,"B,l.  l\iv. 

Ihid..  Hii.li\,' 

it  li:is  hri-n  ilainifrl  h\-  iht  rriiirs  of  ('•irttsrh.'ilk's  report  that  the  case  waa 

iini'  <it  tnclothi'liiinin  or  11  [Icrmciid  tuniiir  repruscnting  thyroid  elements. 
wiirs.  hoKiviT,  that  llicn-  is  a  fcirni  of  ovarian  cancer  in  which  the  primordial 

1  exhibit  iMlhiiloRital  unmlh  and  ri>|irix]ui linn  with  cancerous  degeneration 
""''■""'"' "'      *'      '    *■''  '    ""  ~""~   —  '  ""'  ""'   "*   "   ""►flrii." '^Arrhiw 
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(See  Vuigl,  "UtliiTCa: 
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minal  epithelium,  and  of  the  others  from  the  follicular  epithe- 
lium. 

Parovarian  Cysts. — It  is  convenient  to  describe  cysts  of  the 
parovarium  in  the  section  on  ovarian  tumors,  with  which  they 
have  much  in  common  in  clinical  histor)',  symptoms  and  treatment. 

Parovarian  cysts  are  derived  from  the  parovarium.  Occasion- 
ally monolocular  intraligamentary  cysts,  resembling  parovarian 
cysts,  arc  derived  from  an  accessory  tube.  They  constitute  from 
g  to  II  per  cent,  of  the  cystic  tumors  of  the  ovary  and  broad 
ligament.     They   occur   most   commonly   from   the   thirtieth   to 


Fig.  464. — Larf^  pai 


cyst,  podunculatfd. 


the  fiftieth  year  or  at  puberty.  They  are  usually  unilocular, 
though  not  invariably  so;  their  capsule  is  a  thin,  flaccid,  con- 
nective-tissue structure,  over  which  the  peritoneum  of  the  broad 
ligament  is  freely  movable.  The  tube  runs  over  and  behind  the 
tumor,  being  sometimes  lengthened  to  40  centimeters  or  more,  with 
an  ovarian  fimbria  measuring  as  much  as  10  centimeters  in  length. 
The  ovarj'  is  occasionally  merged  in  the  wall  of  the  tumor  and 
drawn  out  to  an  extreme  length,  but  usually  it  is  quite  indepen- 
dent of  the  growth.  The  tumor  cavity  is  lined  with  a  single  layer 
of  columnar  ciliated  epithelium,  which  is  occasionally  degenerated 
and  flattened  by  intracystic  pressure  or  deprivation  of  blood-sup- 
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ply.  The  blood-vessels  run  in  the  tumor-wall  and  are  entirely 
distinct  from  those  of  the  broad  ligament.  The  contents  of  the 
cyst  are  a  clear  liquid,  almost  colorless,  slightly  opalescent,  of 
low  specific  gravity,  containing  neither  mucin  nor  albumin.  In 
large  parovarian  cysts  the  color  of  the  fluid  and  its  density  may 
be  altered  by  degenerative  processes  or  hemorrhagic  effusions. 

The  growth  is  necessarily  intrahgamentary,  but  large  tumore 
are  usually  pedunculated,  the  pedicle  consisting  of  the  tube, 
broad  ligament  and  the  ovarian  ligaments. 


Fig.  4fi5. — Cyst  fif  tlip  parovarium,  mainly  fibrous;   not  prominent. 


The  tunior-wails  are  so  flaccid  that  the  form  of  the  tumor 
varies  remarkably  in  diffcrcni  postures.  The  shape  of  the  abdo- 
men in  the  supine  position  suggests  ascites,  but  there  is  resonance 
in  the  flanks.     Fluctuation  is  distinct  on  |)ercussion. 

Parovarian  cysts  are  usuallj'  moderate  in  size  and  slow  in 
growiji,  bul  they  may  be  enormous.  The  author  has  removed 
two  which  taxed  the  capacity  of  the  alxlomcn  to  the  utmost.  They 
give  rise  to  very  few  s\'mptoms  and  to  little  inconvciuence  unless 
ihcy  attain  a  large  size.     They  arc  absolutely  benign,  not   re- 
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curring  when  removed.  Rupture  frequently  occurs  on  account 
of  the  tenuity  of  the  walls.  Sometimes  a  spontaneous  cure  oc- 
curs in  this  way,  but  the  cyst  usually  refills  slowly.  Ordinarily 
the  tumor  is  unilateral,  but  both  broad  ligaments  may  excep- 
tionally be  affected.  Papillomatous  outgrowths  have  been 
observed  in  parovarian  cysts,  but  they  are  usually  fibrous  in 
character  and  not  luxuriant  in  growth.  The  unilocular  thin- 
walled  cyst  is  almost  the  only  tumor  of  the  parovarium,  but  the 
following  neoplasms  of  this  structure  have  been  reported:  papil- 
lary cystadenoma,  carcinoma,  adenosarcoma,  multicystic  ade- 
noma, fibro-adenoma  and  fibrosarcoma  (Pfannenstiel). 

Cysts  of  the  broad  ligament  are  not  invariably  traceable  to 
the  parovarium.  An  accessory  tube  may  be  dilated  to  the  size 
of  a  man's  head.  The  claim  has  been  advanced  that  the  majority 
of  broad  ligament  cysts  are  of  Miillerian  rather  than  of  WolflSan 
origin.^ 

Clinical  History  of  Ovarian  Tumors. — There  is  often  a  com- 
plete absence  of  symptoms  until  the  ovarian  cyst  reaches  such  a 
size  as  to  attract  attention  by  the  distention  of  the  abdomen. 
There  are  usually  none  of  the  local  pains  or  reflex  symptoms  so 
common  to  other  forms  of  ovarian  disease,  except  that  there  is  not 
infrequently  an  excitation  of  the  breasts  and  colostrum  secre- 
tion. Pressure  symptoms  of  the  bladder  and  bowel  may,  how- 
ever, appear  early,  and  are  most  severe  in  intraligamentary 
growths.  Pain  is  almost  entirely  absent  unless  the  growth  is 
malignant,  or  there  are  pressure  symptoms,  twisted  pedicle,  nec- 
rosis or  infection  of  the  tumor.  Ascites  is  associated  with  ma- 
lignant growths,  fibromata,  and  papillomata,  and  may  be  the  chief 
cause  of  complaint.  If  it  is  exaggerated  there  is  usually  an  as- 
sociated pleural  effusion  and  embarrassed  respiration.  Most  often 
in  consequence  of  ascites,  sometimes  without,  there  may  be  a 
prolapse  of  the  uterus  or  vagina  in  women  predisposed  to  that  dis- 
placement, due  to  the  increased  intra-abdominal  pressure.  The 
menstruation  is  often  quite  unaffected.  It  is  not  infrequently 
scanty,  irregular  or  suppressed.  The  coincidence  of  suppressed 
menstruation  and  an  abdominal  tumor  has  often  given  rise  to  the 
mistaken  diagnosis  of  pregnancy. 

In  tumors  that  destroy  both  ovaries,  as  bilateral  malignant 
growths,  there  is  usually  amenorrhea.  In  intraligamentary  papil- 
lomatous growths,  on  the  contrary,  menorrhagia  is  the  rule. 

The  duration  of  an  ovarian  growth  varies  greatly  with  its 
nature,  and  is  variable  in  individual  varieties.  Round-cell  sar- 
comata in  young  people  grow  with  the  greatest  rapidity.  Car- 
cinomata  are  usually  quite  rapid  in  growth.    Fibromata  and  fibro- 

*  See  Handley,  "Jour,  of  Obstet.  and  Gyn.  of  the  Br.  Empire,"  Nov.,  1903. 
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sarcomata  are  exceedingly  slow  in  development.  The  glandular 
cysts  vary  greatly  in  individual  instances  in  their  rate  of  growth. 
In  the  older  literature  cases  are  recorded  of  ten,  fifteen  and  even 
fifty  years'  duration.  On  the  average,  according  to  Olshausen, 
60  to  70  per  cent,  of  women  with  glandular  cysts  die  within  three 
years  and  another  10  per  cent,  in  the  fourth  year. 

One  scarcely  ever  sees  at  present  the  enormous  cysts  that 
were  common  in  a  former  generation.  It  is  rare,  therefore,  to 
observe  the  emaciation,  the  pressure  symptoms  on  abdominal  and 
thoracic  contents,  the  enormous  distention  of  the  abdominal  wall^ 
with  the  enlarged  veins  and  striae  under  the  skin  that  are  asso- 
ciated with  tumors  of  the  largest  size.  All  ovarian  tumors,  but 
most  particularly  the  glandular  and  dermoid  cysts,  are  liable  to 
the  complications  of  twisted  pedicle,  rupture,  inflammation  and 
suppuration. 

Twisted  Pedicle. — As  already  stated,  an  ovarian  tumor  is 
usually  twisted  on  its  pedicle  by  90  degrees  in  the  course  of  its 
normal  migration,  during  its  growth,  from  the  pelvis  to  the  abdo- 
men. The  movement  is  almost  alwavs  from  within,  outward  and 
forward,  so  that  a  right-sided  tumor  would  turn  to  the  right  and 
forward,  a  left  to  the  left  and  forward.  This  movement  makes  of 
the  pedicle  a  left  spiral  on  the  right  side,  a  right  spiral  on  the  left 
side.  In  consequence  of  the  pressure  of  intestines  to  one  side 
of  and  Ix^hind  ihe  growth,  sudden  movements,  relaxed  abdominal 
walls,  especially  after  childbirlli,  gynecological  examinations,  or 
other  causes  not  clearly  understood,  the  tumor,  especially  if 
it  is  moderate  in  size,  with  a  spherical  shape  and  smooth  walls, 
may  be  twisted  on  its  pedicle  by  one-half  to  seven  complete 
turns.  The  result  is  a  more  or  less  complete  strangulation  of 
the  growth:  its  walls  are  bluish-black  in  color,  there  is  a  sudden 
increase  in  size,  a  consequent  tension  of  the  walls  which  may- 
rupture,  and  an  intracystic  effusion  of  blood,  which,  if  the  walls 
rupture,  may  l^ecomc  intraperitoneal  and  may  prove  fatal.  If  the 
arterial  sup])ly  is  completely  cut  off,  necrosis  of  the  tumor  neces- 
sarily follows.  The  pedicle  has  been  completely  severed  by 
torsion  and  the  tumor  has  been  set  free  in  the  abdominal  cavity, 
contracting  adhesions  to  the  omentum  and  bowels  and  deriving 
nutriment  from  their  blocxl- vessels.  In  anv  event,  from  the 
destruction  of  the  surface  ei)ithelium  extensive  adhesions  are  likelv 
to  form  between  the  tumor-wall  and  neighboring  structures. 

Thrombosis  of  the  veins  in  the  broad  ligament  is  not  uncom- 
mon and  may  be  so  extensive  as  to  be  a  serious  source  of  em- 
barrassment in  placing  the  ligature  around  the  jx?dicle.  It  may 
be  necessiiry  to  include  a  large  thrombotic  vein,  as  in  one  of  the 
author's  cases,  and  pulmonary  embolism  be  the  result. 


,y-    Tt\'.,V 


532  Diseases  of  the  Ovaries 

The  symptoms  oj  twisted  pedicle  are  peritonitis,  high  tempera- 
ture, rapid  pulse,  and  in  case  of  profuse  intracystic  or  intra- 
abdominal bleeding,  shock  and  collapse.  Hemoglobinuria  has 
been  observed.^  The  peritonitis  is  not  infectious,  as  the  abdomi- 
nal contents  are  sterile.  In  the  presence  of  these  symptoms  and 
with  the  physical  signs  of  an  abdominal  or  pelvic  tumor  the  diag- 
nosis is  easily  made. 

The  treatment  is  the  removal  of  the  tumor  as  soon  as  prac- 
ticable. The  recent  adhesions  are  light  and  easily  broken;  later, 
when  they  are  better  organized,  they  are  extremely  dense  and 
firm.  While  the  peritonitis  is  not  at  first  infectious,  micro-organ- 
isms may  find  their  way  to  the  partially  or  wholly  necrotic  tumor 
from  the  bowels  or  tubes,  and  it  may  become  gangrenous.  Even 
if  the  patient  survive  the  primary  symptoms  of  the  twisted  pedicle, 
she  is  likely  to  be  bedridden  for  a  long  time  while  absorbing  the 
necrotic  portions  of  the  tumor,  and  she  may  at  any  time  become 
septic.  Nothing  is  gained,  therefore,  by  delay,  and  the  results  of 
immediate  operations  arc  usually  very  satisfactory.  Before  ligating 
the  pedicle,  it  should  1x3  untwisted.  Unusual  care  should  be  exer- 
cised in  handling  the  growth  so  as  not  to  rupture  its  walls  and  to  set 
free  in  the  abdominal  cavity  the  bloody,  putrescible  contents;  but, 
if  to  diminish  its  size  or  accidentally,  the  wall  is  punctured,  the 
toilet  of  the  peritoneum  should  be  carefully  made. 

The  proportion  of  twisted  pedicles  in  ovarian  and  parovarian 
cysts  was  found  in  Olshausen's  clinic  to  be  87  in  1072  ovarian  and 
parovarian  tumors. 

Rupture. —  In  consequence  of  a  blow,  a  fall,  a  gynecological 
examination,  cleansing  the  abdomen  preparatory  to  a  section,  the 
straining  of  the  abdominal  muscles  in  labor,  twisted  pedicle,  vomit- 
ing, defecation,  coitus,  simply  turning  in  bed,  or  often  inexplicably, 
an  ovarian  cyst  may  rupture.  A  thin- walled  cyst,  especially  a  paro- 
varian cyst,  is  most  liable  to  the  accident,  but  a  thick-walled  der- 
moid and  all  varieties  of  ovarian  cysts  may  rupture.  As  the 
ruptured  cyst  is  usually  a  thin-walled  tumor  with  simple  serous 
contents,  no  ill  effects  follow  the  rupture.  An  ovarian  tumor 
may  be  i)ermanently  cured  in  this  way,  but  usually  the  cyst  re- 
fills. Repeated  ruptures  and  reaccuniulation  of  fluid  are  re- 
ported. If  the  cyst  is  a  pseudomucin  cystadenoma  or  papillom- 
atous, rupture  may  be  followed  by  implantation  metastases.  If 
it  is  a  dermoid,  the  cyst  contents  excite  an  irritative  peritonitis 
with  symptoms  of  auto-intoxication,  and,  if  the  abdomen  is  opened 
shortly  afterward,  the  cyst  contents  may  be  so  embedded  in  peri- 
toneal exudate  as  to  make  their  complete  removal  impossible. 
They  may  putrefy,  and  may  destroy  the  patient  by  a  septic  peri- 

*  Kober,  "Deutsche  med.  Wochenschrift,"  1901,  p.  131. 
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tonitis.  The  rupture  of  a  suppurating  cyst  is  naturally  followed 
by  septic  peritonitis.  Occasionally  there  may  be  intracystic  or 
intra-abdominal  bleeding  with  symptoms  of  collapse  and  shock. 
Very  rarely  these  symptoms  may  appear  and  may  prove  fatal  with- 
out bleeding,  though,  as  already  stated,  rupture  of  an  ovarian  cyst 
is  not  necessarily  a  fatal  accident.  The  mortality  varies  from  41 
to  77  per  cent.  (Storer,  Duffner). 

The  diagnosis  is  made  by  the  history  of  an  accident  or  strain 
followed  perhaps  by  the  disappearance  of  an  abdominal  tumor 
noticed  by  the  patient,  occasionally  with  some  symptoms  of  peri- 
toneal irritation,  as  pain,  vomiting,  tenderness  and  tympany, 
rarely  with  the  graver  symptoms  described  above.  Diuresis, 
diaphoresis  and  fever  have  been  observed.  On  examination 
it  may  be  impossible  to  find  a  trace  of  tumor  if  it  had  been  a  simple 
monolocular  serous  cyst  and  was  completely  emptied  by  the 
rupture.  In  other  cases  the  tumor  may  be  felt  with  flaccid  or 
collapsed  walls.  Free  fluid  may  be  demonstrated  in  the  abdo- 
men, perhaps  in  considerable  quantities,  for  in  addition  to  the 
cyst  contents  ascites  may  be  excited  by  the  rupture. 

The  treatment  of  a  ruptured  cyst  is  not  necessarily  an  imme- 
diate section.  In  the  case  of  a  thin-walled  monolocular  cyst,  it 
is  better  to  give  the  patient  the  rather  remote  chance  of  a  perma- 
nent disappearance  of  the  cyst,  operating,  however,  if  it  refills. 
In  the  event  of  serious  symptoms,  or  if  one  suspects  the  ruptured 
cyst  to  be  papillomatous,  pseudomucin  or  dermoid,  an  immediate 
operation  is  required.^ 

Inflammation  and  suppuration  of  ovarian  cysts  most. often  oc- 
cur in  the  puerperium,  since  the  practice  of  puncturing  them  has 
been  given  up.  The  infecting  agents  are  the  same  as  in  acute  in- 
fectious oophoritis  and  the  route  of  infection  is  likewise  the  same — 
namely,  from  the  tubes,  the  bowels,  by  way  of  intestinal  adhesions, 
from  the  blood,  and  by  the  lymphatics  and  connective  tissue  of 
the  hilum.  Nineteen  cases  of  tuberculosis  of  ovarian  tumors  are 
reported.^  Dermoids  are  more  subject  to  suppuration  than  other 
ovarian  cysts  because  they  are  so  long  retained  in  the  pelvis,  where 
they  are  liable  to  injuries  and  inflammations,  and  because  of  their 
tendency  to  twisted  pedicle. 

The  symptoms  are  fever  and  those  of  infection  generally  or 
of  septic  intoxication.  There  may  be  an  entire  absence  of  peri- 
toneal symptoms  and  the  suppuration  is  usually  localized  strictly 
within  the  capsule  of  the  tumor. 

*  E.  B.  Young,  "The  Intra-abdominal  Rupture  of  Ovarian  Cysts,  with  Report 
of  a  Case,"  "Boston  Med.  and  Surg.  Jour.,"  March  3,  1904.     Good  bibliography. 

'  Wechsberg,  "Monatsschr.  f.  Geb.  u.  Gyn.,"  Nov.,  1903.  Ccller,  "Am. 
Jour,  of  Obstet.,"  Oct.,  1904. 
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The  treatment  is  the  earliest  possible  removal  of  the  cj-st 
entire  withdui  puncture.  A  delayed  oiKration  entails  the  danger 
of  profound  septic  intoxicalion  or  pyemia,  to  which  the  patient 
succumbs  in  spite  of  the  successful  removal  of  the  tumor,  or  of  a 
rupture  of  the  sup]>urating  cyst  into  thi:  peritoneal  canity,  the 
bladder,  tlie  bowt-l,  the  ragina  or  evi-n  cxtemally  through  the 
abdominal  wall.  The  i>artial  eracuation  which  follows  the  rup- 
ture dois  not  ffTict  a  s[)oniane(ms  cure:  the  patient  cTCntually 
dics  of  exhaustion  or  pyemia.  Rupture  into  the  peritoneal 
cavity  naturally  causes  suppurati\'e  peritonitis  and  speedy  death. 

In  desperate  cases  it  may  be  cs-sential  to  save  every  instant 
of  time  in  the  opL'ration  and  all  ix)s,sible  shock.  It  is  a  safe  plan 
in  such  cases  to  make  a  small  incision,  sew  the  tumor-wall  to  the 


iiui<liMiii,iu>,  ..■^.,ll..l.s;■^^hlM■ 
pLTit<)nL'lml  Willi  a  few  slilches,  puncture  the  cyst  and  drain  its 
cavity  without  alli'mjitinf;  its  removal,  which  can  be  undertaken 
later  or  may  Ix-  unncci-ssarj',  as  adhesive  inflammation  may  oblit- 
urate  its  cavity  and  the  ca]>sulc  may  shrink  to  a  fibrous  band.* 

The  Symptoms  and  Diagnosis  of  Ovarian  Tumors. — 
IVdunciiiaicd  f^rowlhs,  unless  iht-y  arc  malip;nant,  rarely  gi^T? 
rise  to  symjiloms  until  their  si/.e  attracts  attention.  They  may, 
however,  as  small  tumors  in  Douj^las's  jxiuch,  cause  constipation, 
tympany,  and  other  Ixiwcl  disturlxinccs  by  pressure  on  the  rectum; 
or,  if  in  front  of  the  uterus,  pressing  upon  the  bladder  may  occa- 

'  IU-thi«|il,iri  (hriiiilhiir.-Jiiviil  -.i  palicni  bvaimjiirjili'iii  tli.il  h.iH been dcclinpil 
In-  Ihr  inli'  William  (li.Hlrll  :is  ni'<vs.<nHly  F:<Uil.  Tlii'  luinor  liiid  been  A  multi- 
Iiw'ulur  j>si'U<li>niui'in  <  v^l.  Iiiit  all  Ihi'  lot  iili  m-rc  nii-rt;i'[[  in  cmi-  l>y  (he  destruction 
of  llif  wiilii.     The  infrtlitin  f.illown]  u  vugiiia]  [mniuirc  in  liil«Jr. 
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sion  vesical  irritabilit\'  or  dysuria.     Reflex  symptoms  arc  rare, 

but  the  breasts  not  infrequently  display  functional  activity  and 
manifest  the  signs  usually  indicative  of  pregnancy.     The  effect  of 


Fig.  470. — Multitocul; 
to  livtr,  stomach  and  in' 
Removed  four  weeks  aflcr  lontincmpnl. 


an  ovarian  lumor  on  menstruation  is  variable.  Often  there  is 
no  change  In  the  periods,  but  quite  frequently  the  menstrual  dis- 
charge is  scanty,  irregular  and  infrequent,  suggesting  the  idea  of 
pregnancy  and  leading  to  a  mistaken  diagnosis.     Intraligamentary 
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growths,  as  a  rule,  cause  local  disturbance  early  and  to  a  marked 
degree  on  account  of  the  pressure  to  which  they  and  their  sur- 
roundings are  subjected  in  the  attempt  to  expand  between  the 
layers  of  the  broad  ligament  and  in  the  pelvic  connective  tissue. 
A  thin-walled  parovarian  cyst  may  be  an  exception  to  the  rule 
and  often  causes  little  or  no  discomfort.  Intraliganientary  cysts 
usually  produce  menorrhagia,  particularly  if  they  are  papilloma- 
tous. Malignant  growths  may  be  painful  from  the  beginning, 
and  there  is  a  rapid  development  of  ascites.  Ascites,  how- 
ever, is  not  distinclivc  of  malignancy;  it  occurs  in  ovarian  fibro- 
mata, superficial  papillomatous  growths,  and  in  implantation 
metastases  of  pseudomucin  cysts.     It  is  possible  with  any  form  of 


^  1 

^ii 

i 

ovarian  tumor.  In  the  later  stages  of  an  ovarian  cyst  the  enor- 
mous alxlominal  disleniion,  the  emaciation  of  the  patient's  body 
and  limbs,  making  her  look  hke  an  apjicndage  of  the  tumor, 
her  incapacity,  embarrassed  respiration  and  heart  action,  and 
digestive  disturbances  arc  all  so  striking  that  it  is  impossible  to 
mistake  the  c(mditL()n ;  but  such  cases  to-day  are  rare.  An  ovarian 
cyst  is  scarcely  ever  permitted  to  exceed  the  size  of  a  full-term 
pregnancy. 

The  examination  of  a  woman  suspected  to  have  an  ovarian 
tumor  should  be  methodically  and  carefully  conducted.  In 
small  growths  still  within  the  pelvis  a  bimanual  examination 
alone  is  sufficient.     The  bowels  and  bladder  should  be  emptied. 
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The  patient  is  arranged  on  a  suitable  table  with  her  trunk  flexed 
and  the  pelvis  slightly  elevated.  The  position  and  size  of  the 
uterus  are  first  determined,  and  then  the  tumor  is  caught  between 
the  finger-tips,  its  position,  size,  consistency  and  mobility  noted. 
It  may  be  possible  to  make  out  its  connection  with  the  uterus 
by  the  ovarian  ligament  and  the  tube.  While  it  is  always  inter- 
esting to  surmise  the  nature  of  an  ovarian  growth,  the  differential 


Fig.  47i.--()bcsrlj'.  Rffcrred  to  author  as  ; 
on  Ihc  flanks  lould  bt  approrimalcd  under  Iht 
cussion  everywhere. 

diagnosis  before  the  abdomen  is  opened  is  of  little  importance, 
as  they  all  require  operative  treatment,  and  a  too  persistent  or 
rough  palpation  may  easily  rupture  the  tumor,  twist  its  pedicle 
or  cause  necrosis.  Certain  facts,  however,  may  be  remembered 
with  advantage:  Solid  tumors  are  fibromata,  sarcomata,  car- 
cinomata  or  tcratomata,  ascites  usually  accompanying  them; 
fibromata  are  small  in  size,  hard  in  feel,  extremely  slow  in  growth, 
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Iiavi-  ii  cominiralivi'iy  smooth  ouilint',  are  pedunculated  and 
freely  mobile.  Ciircinomala  and  sarcomata  arc  iircjjular  in 
(iiilline,    usually    bilateral,    soft    in    cnnsislency    and    adherent. 


-lilKllv 

iv  Si, he 


St  evident  in  simple 
ivins  thinner  walls, 
.m  almost  doughy 
They  may  empty 
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into  the  bladder  or  bowel  and  discharge  characteristic  contents 
with  the  urine  or  feces.  A  radiograph  may  show  their  bony  con- 
tents. If  they  lie  in  front  of  the  uterus  and  are  displaced  to  the 
side  from  which  they  grow,  they  immediately  return  to  their  former 
position  (Kiister's  sign;  not  positive).  Pseudomucin  cysts  are 
often  irregular  in  outline  and  consistency;  a  distinctly  cystic  area 
may  be  bordered  by  solid  lumpy  masses.  Serous  glandular  cysts, 
if  they  are  intraligamentary  and  papillomatous,  especially  if  the 
papillomata  are  superficial,  may  present  the  physical  signs  of  a 
solid  malignant  tumor. 

Pozzi  and  Bender^  claim  that  an  anemia  with  leukocytosis  is  a 
valuable  sign  of  malignancy  in  an  ovarian  tumor. 

It  is  sufficient  for  all  practical  purposes  to  recognize  an  ovarian 
tumor  which  must  be  removed.  The  exact  differential  diagnosis 
can  be  made  when  the  abdomen  is  opened.  In  the  examination 
of  large  ovarian  tumors,  inspection,  palpation  and  percussion 
of  the  abdomen  must  be  practised  in  addition  to  the  combined 
or  bimanual  examination.  The  appearance  of  a  very  large  cyst 
is  distinctive:  The  huge  spherical  abdomen,  with  distended  veins 
in  the  skin,  the  emaciated  body,  face  and  limbs  present  a  spec- 
tacle easily  recognizable.  Moderate-sized  growths  cause  no 
typical  change  in  the  abdomen.  The  distention  might  just  as 
well  be  due  to  pregnancy  or  any  other  abdominal  tumor.  Oc- 
casionally the  cyst  is  displaced  into  the  upper  abdomen  and  is 
apparently  unconnected  with  the  pelvic  organs.^  Not  infrequently 
an  irregularity  in  outline  of  the  tumor  is  evident  through  the 
abdominal  wall,  indicative  of  a  pseudomucin  cyst  or  of  malig- 
nancy. Percussion  yields  a  dull  note  over  the  tumor  and  a  res- 
onant note  around  its  periphery-  in  the  flanks  and  epigastrium 
(the  corona  of  resonance).  Occasionally  coils  of  intestines  may 
slip  in  front  of  the  tumor,  but  deep  percussion  and  palpation  should 
eliminate  this  possible  source  of  error.  A  tympanitic  note  over 
the  tumor  itself  may  be  due  to  intracyslic  gas-formation  if  the 
tumor  is  infected,  or  to  intestinal  gas  if  a  fecal  fistula  communicates 
with  the  tumor.  The  palpation  of  the  tumor  determines  its  con- 
sistency, size  and  mobility.  In  cystic  tumors  the  fluctuation 
wave  may  often  be  elicited  by  tapping  one  side  sharply  with  the 
finger-tips  of  one  hand  while  those  of  the  other  are  held  steadily 
against  the  op{)osite  side  of  the  tumor.  In  pseudomucin  cysts  a 
lumpy,  sohd  feel  alternating  with  a  cystic  sensation  can  usually 
be  made  out. 

*  "  Annalcs  dc  Gyn.,"  Oct.,  1903. 

'  I  have  seen  this  displacement  three  times;  twice  due  to  tight  lacing,  once  to 
the  fact  that  the  tumor  was  elevated  in  pregnancy,  adhered  to  the  liver,  and  could 
not  descend  with  the  involuting  womb. 
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In  the  bimanual  examination  the  uterus  is  found  retroverted, 
pushed  forward  against  the  symphysis,  crowded  to  one  side,  or 
in  a  position  of  antevcrsion  depressed  against  the  anterior  vaginal 
vault.  The  characteristic  feel  of  a  cystic  growth  is  best  appreci- 
ated with  the  finger-tips  in  the  vaginal  vault  wherever  the  tumor 
is  most  prominent  while  counterpressure  is  made  with  the  free 
hand  over  the  top  of  the  tumor. 

Tapping  an  ovarian  tumor  for  diagnostic  purposes  is  no  longer 
justifiable.  It  yields  no  information  of  value  and  subjects  the 
patient  to  the  dangers  of  intracystic  hemorrhage,  infection,  im- 
plantation metastasis,  and  insures  an  adhesion  between  cyst-wall 
and  peritoneum  which  complicates  a  subsequent  operation. 

Treatment  of  Ovarian  Tumors. — If  papillary  cysts  of   the 
broad  ligament  are  included  among  the  malignant  growths  of  the 
ov^r\',  which  is  clinically  justifiable,  about  a  quarter  of  aU  o\'arian 
tumors  are  malignant.*     The  glandular  cysts  destroy  life  by  an 
unrestrained,    continuous    growth.     Even    the    least    dangerous 
cysts,  the  simple  serous  and  the  parovarian,  can  never  be  expKxrted 
to  undergo  a  s]K)ntaneous  cure  and  are  liable  to  all  the  accidents 
of   ovarian   tumors.     Every   true   ovarian   neoplasm,   therefore, 
should  be  removed  as  soon  as  practicable  after  the  diagnosis  has 
been  made.    That  the  tumor  is  small  and  has  given  rise  to  no 
disturbance  are  no  arguments  in  favor  of  delay.    If  the  growth 
should  prove  malignant,  it  can  not  be  removed  too  soon.     Even 
if  it  is  not,  it  is  an  advantage  from  every  point  of  view  to  remove 
it  Ix'fore  comjilications  occur  or  a  large  size  is  attained.     In  the 
event  of  a  twisted  pedicle,  suppuration,  pressure  symptoms,  rup- 
ture   or  intracystic   bleeding  there  is  indication  for   immediate 
operation.     Ra])id  growth  also  forbids  delay;  it  points  toward 
malignancy,  or,  if  the  tumor  proves  to  be  benign  in  the  pathological 
sense,  it  promises  a  speedy  destruction  of  the  patient  by  pressure 
symi)toms  and  exhaustion.     There  may  be  a  condition  of  the  i>a- 
tient's  general  liealth  warranting  a  temporary'  postponement  of 
the  oi)eration,  but  there  are  very  few  contraindications  indeed 
which   justify  indefinite  delay.     Ovarian  tumors  have  been  re- 
moved rei)eatedly  with  success  in  early  infancy  and  in  extreme 
old  age,^  in  pregnancy,  in  the  midst  of  an  attack  of  peritonitis, 
and  with  imperfect  kidney  action.    The  author  has  successfully 

^  I*fanni'nsticl  ^iv(?s  the  following  statistics:  Schultz  found  27  per  cent,  of 
ovarian  tumors  malignant;  LeoiK)hi,  22  to  26  per  cent.;  Frcund,  21.6  per  cent.; 
Cohn,  16  per  cent.;  Olshausen,  15  jkt  cent.;  Ilccht,  17.8  per  cent.;  Fontane,  18.9 
percent.;  Rin(  k,  15  percent.;  Pfannenstiel,  20  per  cent. 

'  Owens  (London  "Lancet,"  March  2,  iS()5)  operated  on  a  woman  eighty-seven 
years  old.  Kelly's  and  Sherw(H)d\s  ("Johns  Hopkins  Hospital  Re|X)rt,"  vol.  iii) 
statistics  of  over  100  oi>erations  on  women  past  seventy  years  of  age  give  a  mortalitv 
of  12  per  cent.  The  operations  in  infancy  and  early  childhood  give  a  higher  mortaf- 
ity  because  such  a  large  i)r<)jx)rtion  of  the  tumors  at  this  time  of  life  are  malignant. 
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removed  a  large  pscudomucin  glandular  cyst  from  a  woman  with 
an  ancur\'sm  of  the  arch  of  the  aorta,  in  process  of  cure,  but  pro- 
jecting from  her  chest  through  an  eroded  sternum.  Obviously, 
however,  there  may  be  positive  contraindications  to  ovariotomy 
in  conditions  of  the  general  health  threatening  to  terminate  the 
patient's  life  in  a  short  time  and  in  malignant  tumors  with  me- 
tastases, dense  adhesions  and  involvement  of  neighboring  organs, 
making  the  operation  evidently  a  hopeless  one.  But  even  in  such 
a  case  an  exploratory  incision  is  often  indicated  to  evacuate  the 
ascites  and  to  determine  positively  that  the  condition  is  beyond 
radical  surgical  aid. 

Tapping  an  ovarian  cyst  through  the  abdominal  wall  is  only 
justifiable  if  there  is  a  positive  contraindication  to  operation,  if 
the  patient  refuses  operation  or  in  the  extremely  rare  cases  to-day 
in  which  the  tumor  has  reached  a  colossal  size.  In  the  latter  case 
it  may  be  considered  safer  to  puncture  the  cyst  some  hours  or  days 
before  the  operation  to  relieve  the  embarrassment  of  heart  and 
lungs  and  to  avoid  the  danger  of  too  sudden  a  reduction  of  intra- 
abdominal pressure.^  The  puncture  is  made  with  a  simple  trocar 
and  canula  or  with  an  aspirating  needle  attached  to  a  large  bottle 
from  which  the  air  is  exhausted.  The  point  on  the  abdomen  to  be 
punctured,  which  should  be  in  the  linea  alba  about  half  way  be- 
tween the  symphysis  and  umbilicus,  is  as  carefully  cleansed  as 
for  a  major  operation.  The  trocar  and  canula,  or  aspirating 
needle  with  a  caliber  not  less  than  5  mm.  (i  inch),  are  boiled.  The 
patient  lies  upon  her  back  or  in  a  scmirecumbent  position;  the 
operator,  with  cleansed  and  gk)ved  hands,  punctures  the  abdomen 
and  cyst-wall  deeply  enough  to  insure  the  entrance  of  the  canula 
well  within  the  chief  cyst  cavity;  an  assistant  exerts  pressure  over 
the  top  of  the  tumor  or  the  upper  abdomen  so  as  to  keep  the  cyst- 
wall  approximated  to  the  alxlominal  wall;  after  the  evacuation  of 
the  cyst  and  the  withdrawal  of  the  canula  the  puncture  wound  is  im- 
mediately covered  with  a  small  piece  of  sterile  gauze  which  is  held 
in  place  by  a  liberal  apj)lication  of  collodion.  If  the  canula  drains 
off  only  a  small  amount  of  fluid,  either  the  chief  cyst  canty  has 
not  been  jx^netrated  or  the  cyst  is  divided  into  so  many  loculi  that 
the  evacuation  of  one  or  two  has  no  effect  \x\yon  its  bulk.  In  the 
former  case,  by  reinserting  the  needle  and  cautiously  pushing  it 
in  different  directions  the  main  cyst  cavity  may  be  found;  in  the 
latter,  nothing  can  be  gained  whatever  by  tapping,  and  the  at- 
tempt should  be  given  up.  Punctuie  of  an  ovarian  cyst  by  the 
vagina  is  not  to  be  recommended.  Puncture  by  the  rectum,  as 
was  once  practised,  is  absolutely  unjustifiable.     The  cyst  rapidly 

*  The  author  resorted  to  this  measure  in  the  largest  tumor  he  has  ever  removed. 
Forty-eight  hours  Ix'fore  the  operation  6  gallons  of  fluid  were  drawn  off.  The  tumor 
rapidly  refilled  and  weighed  90  pounds  when  removed. 
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refills  after  puncture.  English  literature  contains  the  records  of 
ovarian  cysts  tapped  every  two  or  three  weeks  for  some  years, 
with  the  removal  in  the  aggregate  of  hundreds  of  gallons  of  fluid.* 

The  preparation  for  the  removal  of  an  ovarian  cj'st  is  the  same 
as  for  any  abdominal  section  (page  654).  The  same  instruments 
are  required,  but  in  addition  a  trocar  to  puncture  the  cyst,  several 
broad-bladed  catch-forceps  with  roughened  internal  surfaces  to 
catch  the  cyst-walls,  and  one  or  two  heav\'  volsella  forceps  to  seize 
the  tumor  if  it  is  solid  should  be  added  to  the  instrument  tray. 

The  incision  is  made  in  the  usual  manner  in  the  median  line, 
but  not  extending  at  first  too  near  the  symphysis  for  fear  the  bladder 
may  be  higher  than  usual.     After  the  peritoneum  is  opened  the 
incision  may  be  lengthened  toward  the  symphysis  after  the  posi- 
tion of  the  bladder  is  determined.     As  soon  as  the  abdomen  is 
opened  the  color  and  appearance  of  the  tumor  should  be  observed 
and  the  finger-tip  should  tap  the  wall  lightly  to  determine  whether 
the  contents  are  fluid  or  semisolid.    A  multilocular  pseudomucin 
cyst  with  a  large  predominant  cyst-space  has  a  cerulean  or  sky- 
blue  color.     A  perfectly  white  cyst-wall  indicates  a  dermoid,  a 
pseudomucin  cyst  with  jelly-like  contents  or  a  papillarj-  cv'st.     A 
monolocular  simple  serous  cyst  and  a  parovarian  cyst  have  thin 
walls  through  which  the  clear,  serous  contents  show  plainly.     Next 
the  operator's  gloved  hand  is  swept  around  the  abdominal  cavity 
between  the  tumor  and  the  peritoneum  to  see  if  there  are  ad- 
hesions.    If  there  are  none,  if  the  cyst  is  comparatively  thin- 
walled,  sky-])lue  in  color,  plainly  fluctuating  on  palpation  and  large 
in  size,  it  is  punctured  with  the  trocar,  to  which  a  rubber  tube 
is  attached  and  the  contents  evacuated  into  a  bucket  at  the  opera- 
tor's feet;  or,  what  is  often  quicker  and  more  convenient,  the  cyst- 
wall  is  cut  with  a  knife  and  the  contents  allowed  to  flow  out  toward 
the  woman's  thighs.     Before  puncturing  or  incising  the  cyst  the 
abdominal  wound  should  be  [)rotected  with  gauze  pads  to  avoid 
implantation  metastases.     While  the  cyst  is  being  evacuated  pres- 
sure is  exerted  bv  an  assistant  over  the  abdomen,  and  as  the  cvst- 
walls  become  flaccid  they  are  seized  with  the  forceps  provided  for 
the  ])ur])ose,  the  colla])sed  tumor  is  gradually  pulled  out  through 
the  wound  and  laid  upon  the  sterile  sheet  covering  the  woman's 
symphysis.     The  [)edicle  comes  plainly  into  view.     If  it  is  not  too 
broad  it  is  transfixed  in  the  middle  with  a  pedicle  needle  armed 
with  medium-sized  silk  or  catgut.-     The  loop  of  the  ligature  is 

'  R.  A.  IMiands  rc]K)rls  the  case  of  an  oM  woman  tapi)C(l  130  times  in  7  years 
with  tlio  removal  in  the  agj^rc^ate  of  500  gallons  of  flui<I  ("Am.  Jour,  of  Ol)stet.,*' 
Dec, loo^V 

'  Tin-  author,  after  a  prolonged  trial  of  silk  and  catgut,  usually  prefers  silk  for 
the  pedicle  of  an  (narian  cyst.  It  can  be  tied  more  firmly  and  the  knot  uill  not 
slip  nor  the  ligature  Icxisen.  Anyone  who  uses  catgut  exclusively  may  occasion- 
ally have  to  deplore  a  death  from  secondary  hemorrhage. 
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caught  by  an  assistant  and  the  needle  withdrawn;  the  loop  is  cut; 
one  ligature  is  tied  firmly  around  the  half  of  the  pedicle  toward 
the  operator  and  the  ends  cut  oflf  short;  the  other  ligature  is  tied 
around  the  remaining  half  of  the  pedicle  and  the  ends  are 
doubled  back  again  around  the  whole  pedicle  below  the  puncture 
point  of  the  pedicle  needle.  This  method  of  ligating  gives  ab- 
solute security  against  hemorrhage,  and,  if  the  aseptic  technic  is 
what  it  should  be,  there  is  nothing  to  be  feared  from  the  stump  or 
ligature  in  the  future.  After  tying  the  last  ligature,  two  hemostats 
are  fastened  to  each  side  of  the  pedicle  about  a  quarter  of  an  inch 
above  the  ligature,  the  pedicle  is  cut  across  above  the  hemostats 
and  the  tumor  is  dropped  into  a  vessel  held  ready  to  receive  it  by 
a  nurse.  The  stump  is  then  carefully  inspected  for  bleeding;  if 
it  is  dry,  the  hemostats  are  removed  and  the  pedicle  is  dropped. 
Some  operators  prefer  to  sew  the  peritoneum  over  raw  surface  of 
the  stump,  others  cut  the  pedicle  with  a  cautery  knife,  and  it  has 
been  proposed  to  sew  the  stump  to  the  anterior  abdominal  wall 
to  correct  a  tendency  to  retroversion  of  the  uterus  and  to  avoid 
adhesions  between  the  stump  and  intestines.  If  the  pedicle  is  a 
broad  one,  or  if  the  operator  prefers  to  avoid  the  mass  ligature,  the 
broad  ligament  under  the  tumor  may  be  ligated  serially  by  the 
methods  shown  in  figs.  580,  581,  582  and  583.  After  the  removal 
of  the  tumor,  the  toilet  of  the  peritoneum  is  carefully  made. 
Whether  a  trocar  or  a  knife  has  been  used  to  puncture  the  cyst, 
some  cyst-contents  often  escape  into  the  ])eritoneaI  cavity.  They 
should  be  carefully  removed.  The  other  ovary  is  lifted  out  of  the 
abdominal  cavity  and  closely  inspected.  If  it  is  not  diseased  it  is 
not  removed  unless  the  ovarian  tumor  is  malignant  or  papillar)'. 
The  pads  used  to  protect  the  abdominal  wound  and  to  cleanse  the 
abdominal  cavity  are  removed  and  counted.  A  count  is  made  of 
all  the  pads  prepared  for  the  operation^;  all  of  them  being  ac- 
counted for,  the  abdomen  is  closed  in  the  usual  manner  (page 
685).  If  the  tumor  is  of  moderate  size,  if  it  is  divided  into  loculi 
so  numerous  that  the  evacuation  of  a  few  has  no  perceptible  in- 
fluence on  its  bulk,  if  there  is  inflammation  or  suppuration,  if 
there  is  any  suspicion  that  the  cyst  is  a  dermoid  or  papillary,  it 
should  not  be  punctured  during  the  operation,  but  should  be  re- 
moved whole  no  matter  how  large  an  incision  is  required.  It  is 
better  to  have  a  long  abdominal  wound  than  to  lose  the  patient 
later  from  implantation  metastases  or  to  contaminate  the  peri- 
toneal cavity  with  putrescible  or  infected  contents  that  may  be 
difficult  or  impossible  to  remove. 

Adhesions  between  the  cyst-wall,  the  peritoneum  of  the  ante- 
rior abdominal  wall,  the  pelvic  peritoneum,  the  omentum,  the 

*  The  author  uses  an  invariable  number,  fifteen,  for  every  abdominal  section. 
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intestines,  the  mesentery,  the  liver,  spleen  and  kidneys  may  re- 
quire special  attention. 

The  adhesions  between  the  cyst-wall  and  the  anterior  abdom- 
inal wall  are  commonly  broken  up  with  ease  by  sweeping  the 
hand  around  between  the  tumor  and  the  abdominal  wall.     As 
successive  portions  of  the  tumor  after  its  evacuation  arc  pulled 
out  of  the  wound,  adhesions  not  at  first  accessible  are  easily  reached 
and  arc  severed  in  the  same  way.     Care  must  be  exercised  not  to 
mistake  the  peritoneum  for  the  cyst-wall  and  not  to  strip  it  off 
from  the  fascia.     If  the  peritoneum,  owing  to  dense  and  wide- 
spread agglutination  with  the  cyst-wall,  can  not  be  lifted  away 
from  the  latter  and  incised  separately,  the  abdominal  incision  is 
lengthened  until  a  place  is  reached  w^here  the  adhesions  cease  or 
the  cyst-wall  is  incised,  the  tumor  evacuated  and  a  careful  study 
is  made  of  the  dilTcrent  layers  to  detect  the  true  area  of  cleavage 
between  the  peritoneum  and  the  cyst-wall.    The  adhesions  may 
take  the  form  of  tliick  bands  or  isolated  areas  of  agglutination, 
too  strong  to  be  easily  and  safely  torn  across.    This  is  often  the 
case  if  the  tumor  has  been  tapped.^     Such  adhesions  must  often 
be  cut.     The  quickest  and  safest  way  is  to  clamp  each  one  with 
a  hemostat  and  to  cut  the  adhesion  between  the  instrument  and 
the  tumor-wall.     The  hemostats  are  counted  as  they  are  clamped; 
the  original  number  provided  for  the  operation  should  also  always 
be  known;  the  hemostats  are  recounted  as  they  are  removed,  and 
a  count  is  made  of  the  total  number  in  the  instrument  tray  before 
the  abdomen  is  closed.     After  the  removal  of  the  tumor  a  liga- 
ture of  fine  silk  or  catgut  is  tied  under  each  hemostat  before  it  is 
removed.     If  the  areas  of  adhesion  are  too  broad  to  be  treated 
in  this  manner  and  an  oozing  surface  remains  after  severing  the 
adhesions,  the  ])lce(ling  may  be  checked  by  pressure  with  gauze 
pads,  the  aj^plication  of  very  hot  water,  mattress  or  purse-string 
sutures  surrounding  the  bleeding  areas,  approximating  the  bleed- 
ing surface  to  the  opposite  alxlominal  wall  or  transfixing  the  ab- 
dominal wall.     Ligation  of  the  epigastric  artery-  has  been  effectual. 
The  appHcation  of  turpentine,  MonseFs  solution,  and  the  actual 
cautery  have  also  been  successful,  but  these  agents  are  inferior  to 
the  methods  previously  described. 

Adhesions  between  the  tumor  and  the  pelvic  peritoneum  may 
be  very  firm.  They  are  broken  up  as  in  operations  for  pyosal- 
pinx,  by  finding  the  area  of  cleavage,  inserting  the  finger-tips, 
and  by  a  to-and-fro  movement  separating  the  united  structures. 
Rupture  by  traction  or  the  use  of  cutting  instruments  may  be  re- 

^  The  jiuthor  once*  removed  a  cyst  that  had  been  tapped  twenty  times,  each 
puncture  resulting  in  a  strong  adhesion  that  had  to  be  cut.  Such  cases  arc  not 
often  seen  to-dav. 
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quired.  Hemorrhage  must  be  controlled  cautiously,  as  the  care- 
less use  of  needles  and  ligatures  may  occlude  the  ureter  or  wound 
a  large  vessel. 

Omental  adhesions  are  easily  dealt  with.  They  may  be  broken, 
or  if  they  contain  large  blood-vessels,  as  is  not  infrequently  the 
case,  should  be  ligated  and  cut. 

Intestinal  adhesions  are  usually  thin  sheets  of  false  membrane 
readily  broken,  but  the  connection  may  be  so  intimate  between 
tumor  and  bowel  that  the  outer  layers  of  the  tumor-wall  must  be 
left  upon  the  intestinal  coat  to  avoid  injury  to  the  latter.  Raw 
spaces  on  the  intestines  should  be  covered  with  peritoneum  by  mat- 
tress or  Lembert  sutures. 

In  separating  adhesions  to  the  mesentery  care  must  be  exer- 
cised not  to  ligale  important  blood-vessels,  which  might  result  in 
gangrene  of  the  intestinal  loop  which  they  nourish. 

Adhesions  to  the  abdominal  viscera  must  be  separated  with 
great  care,  especially  in  the  case  of  the  under  surface  of  the  liver, 
so  that  lacerations  and  consequent  hemorrhages  may  be  avoided. 
Nothing  is  more  embarrassing  than  the  bleeding  from  a  torn  liver. 
The  actual  cautery  may  stop  it  or  it  may  be  controlled  by  gauze 
packing.* 

In  cases  of  twisted  pedicle  the  tumor  is  turned  on  its  longitu- 
dinal axis  until  the  torsion  disappears,  before  the  pedicle  is  ligated 
or  the  tumor  is  removed.  If  there  is  extensive  thrombosis  of 
the  veins  of  the  stump  a  mass  ligature  should  be  avoided.  The 
vessels  are  tied  separately.  The  tumor,  which  is  often  almost 
black  in  color  and  contains  effused  blood  in  a  highly  putrescible 
condition,  if  not  actually  infected,  should  be  removed  unopened. 

Intraligamentary  tumors  must  usually  be  dealt  with  by  enu- 
cleation. A  double  ligature  is  applied  to  the  ovarian  artery,  to 
the  lateral  side  of  the  tumor,  including  the  suspensory  ligament 
of  the  ovary  in  the  small  strip  of  broad  ligament  running  free  be- 
tween the  tumor  and  the  pelvic  wall.  An  incision  is  then  made 
in  the  free  border  of  the  broad  ligament  between  the  ligatures. 
The  tumor-wall  is  thus  exposed,  and  enucleation  by  inserting  the 
finger-tips  between  the  broad  ligament  and  the  tumor-wall  is 
usually  easy,  the  incision  in  the  broad  ligament  being  enlarged 
on  its  anterior  face  and  the  tumor  being  rolled  out  toward  the 
pelvic  wall  or  toward  the  median  line,  as  is  most  easy  and  prac- 
ticable in  the  individual  case.  The  blood-vessels  thus  ruptured 
are  small  and  the  bleeding  usually  insignificant.     If  there  is  active 

*  In  a  case  of  the  author's  no  other  means  would  control  the  bleeding*.  The 
space  between  the  stomach  and  liver  was  firmly  j)acked  with  a  long  strip  of  gauze, 
the  end  of  which  j)rotruded  from  the  upper  angle  of  the  abdominal  wound.  It  was 
removed  in  twenty-four  hours.     The  patient  made  a  perfect  recovery. 

35 
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ff^//.[r.z  >.\  !ht  bfiLse  rd  :he  cavity  leh  after  the  enucleation  of  the 
•  :r y;r.  lisrivjrc^.  if  i;=ed  at  alL  must  be  applied  with  the  greatest 
f'^:.*-.',r:  ',T.  account  of  a  inssiUe  inclusion  of  the  ureter.  It  is 
,-  :'iljy  '-a-ier  to  enucleate  an  ictraligamentary  tumor  if  it  is  un- 
r.  :/.'':<].    Thin-walled  q.sts  irav  easily  be  perforated  or  ruptured 

*:.'•  r:  ar.::/ula:;on  of  the  operator.    In  such  a  case  the  tumor- 

.-  -*:\/jy:  by  catch-forceps  and  the  c}-5t-wall  is  then  stripped 

'.:':  fror;.  i*-  connection  with  the  inner  surface  of  the  broad  ligament, 

.-rff. ,.;•.,;  :,*^,r.:on^  of  it  being  held  taut  by  an  assistant  while  the 

o[;'r;i'or  I'r^c--  \\  from  its  attachments. 

Itj  \i.\:'.r*:r:i\  iniraligamcniar)'  tumors  the  procedure  is  the  same 
<>::  '  ;i'  \\  Afb:.     A  uterine  tumor  is  not  infrequently  afsociated  \iith 
^lo  jM':  i:.-r:jli'/rirrr-niar)'  ij^rrmihs,  in  which  case  a  hysterectomy 
I     t'lo^^i  w,  •}:»   bilateral  enucleation.    Hysterectomy  is  indicated 
If  tli'   ^,:'>.A  li'jirnent  j^^rowihs  are  malignant,  and  it  may  possiblv 
b«    M'l  ;:r'r|  ;j1-o  to  r  r^ntrol  hemorrhage,  even  if  the  uterus  itself 
i     lj';il'ijy.     A  ]»i.izzlin^  problem  after  the  remo\al  of  an  intra- 
l;;^'lnl' ii!;try  t;iinor  i-  what  to  do  with  the  raw  ca\'ity,  often  of 
j'M.ii    i/(  ,  from  v.liifh  it  was  enucleated.     If  there  is  no  oozing 
lo    )»<  :ik  <)\  ii  ii;;iy  Ix-  -ullKicnt  to  sew  the  flaps  of  broad  ligament 
')■. <  I  ii  ;irir|  till]-  shut  it  otT  from  the  peritoneal  ca\*ity,  or  simply 
to  I«  ;ivr  tlx-  r.'iv.  Hirfad-  cxfir^ed,  cutting  away  redundant  portions 
ol  iIm-  hro.id  li;^'lIIl(•Ill;  but  the  author  has  found  it  safer  and  more 
■..iii  l.'i'  loi'  ,  ill  the  m;ijr)rity  of  rjiscs,  if  the  tumor  is  large,  to  per- 
loMir  ilic  v;ifMii;il  v;iult  with  a  sharp-pointed  scissors  as  close  to 
I  In-  < «  I  m"-.  ;i    |»"  ^ibh-  Mnd  a  little  posterior  to  it,  to  pack  the  cavity 
vviili  :i    hip  o)  -I  (rile  <;:iu/(',  pusliing  the  end  out  into  the  yagina 
;iimI  In  •  v\\  I  Ik   fl.ips  of  broad  ligament  over  the  gauze  with  catgut, 
llin  .  r\(  JiMlin;';  it  Iroin  the  |)C'rit()ncal  cavity.     It  is  often  advisable 
In  « III  ;iw;iv  r<'dund.'mt  ])orti()ns  of  the  broad  ligament  before  sew- 
iii|'.  I  he  ll;i|»';.     The  j^.'i\i/c  is  removed  bv  the  vagina  at  the  end  of 
loilv  <ij'.ht  houis  nnd  is  replaced  by  a  T-shaped  rubber  drainage 
iiiIm-  ihioui^h  whi(  h  tlii'  cavity  is  irrigated  daily  after  the  third 
d;iv  with  siciilc  water  until  all  discharge  ceases  and  the  former 
bed  o|  the  tuiuor  is  obliti'rated.     It  re([uires,  as  a  rule,  ten  days  to 
■«M  uie  this  result. 

11  the  tumor  is  adherent  to  the  broad  ligament  or  to  the  pelvic 
la'.t  ia  on  its  base,  as  may  1h'  the  case  in  papillary  and  malignant 
f»io\Mh.s,  it  niay  be  impossible  to  enucleate  it  entire.  Portions  are 
lelt  behind  in  the  depth  of  the  tumor  bed.  It  is  often  impracticable 
to  removi'  ihesi*  fragments  comi)letely.  In  such  a  case  an  effort 
should  be  made  to  destrov  them  by  the  actual  cautery.  The 
growth  of  a  subserous  tumor  between  the  layers  of  the  mesocolon 
ma\  be  a  most  emlKirrassing  complication.  Care  must  be  exer- 
cised not  to  ligate  the  mesenteric  vessels  too  extensively  for  fear 
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of  gangrene  of  the  bowel.  An  excision  of  a  portion  of  the  intestine 
and  an  end-to-end  anastomosis  may  be  required. 

Suppurating  and  infected  ovarian  tumors  must  be  removed,  if 
possible,  without  rupturing  them.  Should  they  rupture  and  dis- 
charge any  part  of  their  contents  into  the  abdominal  cavity,  the 
toilet  of  the  peritoneum  must  be  carefully  made,  removing  every 
particle  of  discharge  with  dry  gauze  pads.  All  the  ligature  ma- 
terial must  be  of  catgut  and  the  abdomen  should  be  drained.  It 
is  occasionally  wiser,  on  account  of  the  patient*s  condition,  not  to 
attempt  the  removal  of  a  suppurating  cyst,  but  to  rest  content 
with  sewing  it  to  the  abdominal  wall,  evacuating  its  contents  and 
draining  the  sac.  Later,  if  necessary,  the  cyst-wall  may  be  re- 
moved, but  nothing  more  may  be  required,  the  cyst-cavity  being 
obliterated  and  the  cyst-wall  shriveling  into  a  small  mass  that 
causes  no  symptoms. 

Rupture  of  the  cyst  into  the  abdominal  cavity  usually  indicates 
an  abdominal  section  and  the  careful  removal  of  the  cyst-contents 
from  Douglases  pouch,  the  region  of  the  kidneys,  and  wherever 
else  they  rnay  be  found.  It  is  particularly  important  to  remove 
with  pads  and  the  hands  all  of  the  gelatinous  material  from  a 
pseudomucin  cyst,  else  implantation  metastasis  may  develop. 
It  may  be  difficult  or  impossible  to  remove  the  material  from  a  der- 
moid cyst  if  the  rupture  has  occurred  many  hours  before  the  opera- 
tion. It  becomes  embedded  in  plastic  exudate  and  can  not  be 
wiped  or  washed  away.  Fresh  cyst-conients  from  a  dermoid  are 
not  infectious,  dirty  as  they  may  appear,  but  they  are  putrescible, 
and  after  exposure  to  the  atmosphere,  if  not  removed  from  the 
abdomen,  may  cause  septic  peritonitis.  Drainage  is  of  no  avail 
if  the  cyst-contents  are  widely  distributed  over  the  whole  abdominal 
cavity.  The  abdomen  must  be  closed,  taking  the  chance  of  the 
decomposition  of  the  material  left  within  it.  If  the  cyst  has  rup- 
tured into  the  bowel  or  bladder,  the  tumor  must  be  treated  as  an 
infected  one:  After  its  removal  the  opening  into  the  bowel  or 
bladder  should  be  closed  by  sutures  if  the  edges  are  healthy  enough 
or  can  be  made  sufficiently  so  by  trimming  to  give  reasonable  as- 
surance that  they  will  hold.  Otherwise  the  opening  is  allowed 
to  gape,  drainage  of  the  pelvis  and  abdomen  being  naturally  re- 
quired (page  689).  In  any  event,  whether  sutures  are  used  or 
not,  drainage  is  usually  necessar}-. 

In  malignant  tumors,  papillary  cysts  and  implantation  metCLs- 
tases  of  proliferating  adefumata  one  may  be  confronted  with  the 
problem  of  dealing  with  extensions  of  the  growth  beyond  the  ovary. 
The  common-sense  rule  should  be  followed  to  remove  all  of  the 
growth  possible  unless  the  operation  promises  to  be  too  formida- 
ble.   Thus,  in  papillar}-  growths  a  complete  cure  may  be  effected 
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by  removing  papillomata  from  the  surface  of  the  uterus,  the  broad 
ligaments  and  neighboring  structures,  in  addition  to  the  removal 
of  the  ovaries.  In  pseudomyxoma  peritonei,  also,  it  may  be  possi- 
ble to  secure  a  permanent  good  result  by  the  removal  of  all  or  of 
a  great  portion  of  the  growth,  and  at  any  rate  an  amelioration  of 
the  condition  for  a  long  time.  With  true  malignant  tumors  the 
case  is  different.  If  the  sarcoma  or  carcinoma  has  spread  much 
beyond  the  ovary  it  is  doubtful  if  any  good  is  even  temporarily 
secured  by  the  removal  of  a  part  of  the  growth.  Recurrence  is 
certain,  and  an  immediate  death  is  only  too  likely  to  cast  unneces- 
sary discredit  upon  the  operator,  as  the  subjects  of  malignant  ab- 
dominal growths  do  not  stand  operations  well.  The  evacuation 
of  the  ascites  and  the  removal,  perhaps,  of  well-pedunculated 
masses  are  all,  as  a  rule,  that  should  be  attempted. 

The  treatment  oj  the  other  ovary  and  oj  the  uterus  in  cases  of 
ovarian  tumors  is  an  important  question  on  which  the  operator 
should  have  a  definite  and  well-advised  opinion.  In  a  woman 
of  child-bearing  age,  the  other  ovary,  if  healthy,  should  not  be  dis- 
turbed, except  in  cases  of  sarcoma,  carcinoma,  endothelioma  and 
papilloma  of  the  ovary.  Even  if  one  ovary  in  these  cases  appears 
healthy,  clinical  experience  teaches  that  it  will  probably  develop 
a  malignant  growth  in  the  near  future,  and  it  should  be  removed. 
In  true  malignant  disease  of  one  or  both  ovaries  the  uterus  should 
also  be  removed.  Recurrence,  metastasis  or  extension  of  the 
growth  in  a  uterus  left  behind  has  been  observed. 

If  an  ovarian  tumor  of  any  kind  is  removed  from  a  woman 
near  the  menopause  or  past  the  age  when  child-bearing  is  likely, 
it  is  more  prudent  to  remove  both  ovaries.  Proliferating  cysts 
and  dermoids  are  not  uncommonly  bilateral  or  affect  first  one 
ovary  and  then  the  other.  The  chance  of  a  second  operation  in 
young  women  contemplating  matrimony  or  desirous  of  bearing 
children  must  be  taken.  In  older  patients  it  is  unnecessary  to  run 
the  risk.  In  the  former  class  of  women  with  benign  new-growths 
in  both  ovaries,  fertility  has  been  preserved  by  the  complete 
removal  of  an  ovarian  tumor  on  one  side  and  the  exsection  of  a 
smaller  growth  from  the  other  ovar)%  leaving  healthy  ovarian 
structure.* 

Foreign  bodies  in  the  ovary  have  been  reported  by  Haveland 
and  Liebmann,'  who  found  respectively  a  sewing  needle  and  a 
darning  needle  in  the  ovar}*. 

Kchinococcus  cysts  oj  the  ovary  have  been  reported  in  connec- 
tion with  these  parasitic  growths  in  the  abdomen  and  pelvis.     A 

'  Of  six  such  operations,  conception  occurred  afterward  in  five  (Pfannenstiel, 
"Handbuch  der  Gvn.,"  vol.  iii,  p.  488). 

2  "Medical  RJcord,"  1892,  Oct.  i,  and  "Centralbl.  f.  Gyn.,"  1897,  p.  421- 
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primar)-  infection  of  the  ovar)^  has  been  observed  by  Pean,  but  is 
exceedingly  rare.* 

Implantation  and  Transplantation  oj  the  Ovaries. — It  has  been 
demonstrated  by  experiments  upon  animals  and  by  clinical  ob- 
servations in  women  that  ovaries  may  be  implanted  from  another 
individual  or  may  be  transplanted  to  an  abnormal  situation,  with 
continued  nutrition,  physiological  activity,  and  consequent  im- 
pregnation. The  utilization  of  this  possibility  in  g}'necology 
opens  up  an  interesting  field.  The  disagreeable  consequences  of 
castration  may  be  avoided  by  ovarian  implantation,  sewing  a 
freshly  removed  ovarj',  kept  in  warm  normal  salt  solution,  and 
sewed  by  catgut  or  fine  silk  to  the  peritoneum  of  the  broad  ligament, 
in  Douglas's  pouch  or  in  the  vesico-uterine  reduplication  of  the 
peritoneum.  A  short  incision  is  made  in  the  peritoneum  and  the 
hilum  of  the  ovary  is  implanted  in  a  raw  surface,  the  edges  of  the 
peritoneum  being  brought  about  half-way  up  the  free  ovarian  sur- 
face. Sterility  following  castration,  atrophy,  or  congenital  de- 
fects of  the  ovary  might  possibly  be  cured  in  this  way.  Men- 
struation has  been  established  in  a  case  of  congenital  absence  of 
the  ovaries  and  has  been  re-established  up  to  two  years  after 
castration.  The  reimplantation  of  the  woman's  own  ovary  has 
given  the  best  results.  The  implantation  of  another's  ovary  is 
followed  by  the  degeneration  of  the  gland  after  a  few  months. 
Menstruation  then  ceases  and  impregnation  becomes  impossible. 

Impregnation  has  followed  the  transplantation  of  the  ovary 
into  the  lumen  of  the  tube  or  in  a  uterine  cornu.  The  infundib- 
ulopelvic  ligament  is  cut  to  increase  the  mobility  of  the  ovary,  but 
its  attachments  at  the  hilum  arc  undisturbed.^ 

*  ** Diaj^nostifjue  ct  Traitcnicnt  dcs  Tumiurs  do  I'Alxlomcn,"  vol.  iii,  p.  671. 

'  Katsch,  "La  Ciynccol.,"  Aug.,  iqoi;  Dudley,  "Jour.  Am.  Med.  Assoc," 
Aug.  10,  igoi;  Monprofit,  "Ontralbl.  f.  Gyn.,"  i()oi,  p.  984:  Halban,  "Vcrh. 
d.  dt'Ulschcn  Ocs,  f.  Oyn.,"  igoi,  p.  6i();  Amilo-Roxas,  "Archivio  di  Ostetr.  c 
(iint'c,"  vol.  viii,  Xos.  5,  6;  PfcifTt-r,  Diss.  Inaug.,  Tubingen,  looi;  Nicholson, 
"A  Review  of  the  Literature  of  Ovarian  Transjx)rtation,"  "I'niv.  of  Penna.  Med. 
Bulletin,"  1002;  \V.  Srhultz,  "  Monatsschr.  f.  (Jeb.  u.  (iyn.,"  Der.,  IQ02;  Martin, 
"Ovarian  Transplantation  and  Reconstruction  of  Fallopian  Tubes,  with  Re|X)rt  of 
Two  Cases  and  Review  of  Literature,"  "Am.  Jour,  of  Obstet.,"  Sept.,  1003; 
Rolx'rt  T.  Morris,  "Ovarian  Grafting,"  "Jour.  Am.  Med.  Assoc,"  Oct.  17,  1903, 
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PART  X. 

DISEASES   OF   THE   PELVIC   CONNECTIVE   TISSUE 

AND  OF  THE  PERITONEUH. 

The  pelvic  connective  tissue  is  divided  into: 

1.  The  loose,  cellular  tissue  acting  as  pads  or  cushions  filling 
the  pelvic  spaces  and  interposed  between  the  pelvic  viscera  to  per- 
mit their  mobility. 

2.  The  connective-tissue  investiture  of  the  pelvic  viscera  under 
the  serosa,  the  parametrium,  paracolpium,  paracystium  and 
paraproctium.  This  division  of  the  pelvic  connective  tissue  is 
analogous  to  the  subcutaneous  connective  tissue,  but  sends  out 
extensions  in  ligamentous  form  reinforced  by  muscular  tissue. 
These  extensions  are  the  cardinal  ligaments  of  the  uterus,  in  the 
bases  of  the  broad  ligaments  supporting  the  cervix  and  vaginal 
vaults,  the  uterosacral  ligaments  from  the  parametrium  around 
the  lateral  aspects  of  the  cervix  to  the  paraproctium,  and  the  utero- 
vesical  ligaments  from  the  parametrium  to  the  retrosymphyseal 
connective  tissue. 

3.  The  connective-tissue  sheaths  of  the  blood-vessels,  lym- 
phatics and  nerves,  develoi)ed  in  the  bases  of  the  broad  ligaments 
into  strong  ligamentous  structures  supporting  the  cervix  and 
vaginal  vauhs  and  regarded  as  the  main  factor  in  maintaining  the 
normal  uterine  position. 

4.  Membranous  extensions,  the  pelvic  fascia,  uniting  the  con- 
nective-tissue envelopes  of  the  pehic  organs  with  the  pelvic  walls, 
fixing  them  and  all  the  pelvic  contents  in  their  normal  position. 
The  pelvic  fascia  is  divided  into  two  main  sheets — (i)  the  parietal, 
lining  the  lateral  pelvic  walls  and  covering  the  upper  aspect  of  the 
pelvic  diaphragm,  and  (2)  the  perineal,  covering  the  perineal  mus- 
cles and  entering  into  the  composition  of  the  perineal  center  or 
body.  The  connective-tissue  sheaths  of  the  pelvic  muscles  are 
offshoots  of  these  two  main  divisions,  giving  to  the  pelvic  fascia 
as  a  whole  its  complex  formation.  In  addition  to  the  two  main 
horizontal  layers  of  the  pelvic  fascia  there  are,  according  to 
V.  Rosthorn,  three  perpendicular  divisions  running  across  the  pelvis 
transversely,  dividing  imperfectly  the  vesical,  uterine  and  rectal 
spaces. 

In  addition  to  this  easily  recognizable  anatomical  arrangement 
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of  the  pelvic  fascia  and  connective  tissue  there  are  finer  sub- 
divisions which  do  not  appear  upon  dissection,  but  which  are  dem- 
onstrated by  injection  experiments.  Thus,  if  fluid  is  injected  be- 
tween the  peritoneal  layers  into  the  upper  part  of  the  broad  liga- 
ment, the  mesosalpinx,  the  upper  portion  of  the  broad  ligament 
is  distended,  the  fluid  appears  in  the  iliac  fossa  and  spreads  down- 
ward toward  Poupart*s  ligament  and  upward  into  the  mesocolon. 
Injections  under  the  anterior  peritoneal  covering  of  the  base  of 
the  broad  ligament  result  in  an  infiltration  of  the  paracystium, 
the  connective  tissue  between  the  cervix  uteri  and  bladder,  the 
round  ligament  and  the  groin.  Injections  under  the  posterior 
peritoneal  covering  of  the  base  of  the  broad  ligament  result  in  an 
infiltration  of  the  posterior  portion  of  the  broad  ligament  alone, 
the  iliac  fossa,  the  mesocolon,  or  the  region  of  Poupart's  ligament. 
The  anterior  division  of  the  pelvis  is  not  affected.  Injections  into 
the  connective  tissue  of  the  lateral  vaginal  vault  alongside  the 
vaginal  portion  of  the  cervix  result  in  infiltration  of  the  connective 
tissue  under  the  mucous  membrane  of  the  vaginal  vault,  the  para- 
vesical and  precervical  spaces,  and  later  of  the  base  of  the  broad 
ligament.  Injections  into  the  anterior  vaginal  vault  cause  in- 
filtration of  the  precervical  and  paravesical  connective  tissue,  into 
the  posterior  vaginal  vault  infiUration  of  the  retrocervical  con- 
nective tissue,  and,  extending  downward,  of  the  connective  tissue 
between  the  vagina  and  rectum  and  to  either  side  of  the  latter. 

These  experiments  explain  in  part  the  extensions  in  various 
directions  of  a  pelvic  abscess. 

The  pelvic  connective  tissue  is  in  direct  communication  by 
continuity  with  that  of  the  external  surfaces  of  the  body  by  ex- 
tensions along  the  vessels  and  canals  that  leave  the  pelvis  and 
with  the  subperitoneal  connective  tissue  of  the  upper  abdomen 
mainly  along  the  great  blood-vessels  and  lymphatics,  the  meso- 
cecum  and  colon,  and  the  intra-abdominal  subperitoneal  fascia. 

The  arrangement  of  the  pelvic  peritoneum  is  too  well  under- 
stood to  require  extended  description.  Covering  all  the  pelvic 
viscera  and  structures  except  the  ovaries,  it  is  thrown  into  folds, 
elevations  and  depressions  by  the  form  of  the  pelvic  organs  under 
it,  the  spaces  between  them  and  the  ligaments  supporting  or  con- 
necting them. 

The  most  essential  anatomical  features  for  the  student  of  gyn- 
ecology to  remember  are  the  shallow  uterovesical  pouch  or  re- 
duplication; the  deeper  uterorectal  pouch  or  the  pouch  of  Douglas, 
with  the  uterosacral  ligaments  on  either  side  of  its  upper  bound- 
aries; the  elevation  of  the  peritoneum  over  the  bladder  and  its 
union  with  the  internal  surface  of  the  anterior  abdominal  wall  at 
such  a  level  that  a  considerable  space  is  left  above  the  symphysis, 
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in  which  an  incision  may  be  made  without  opening  the  peritoneal 

cavity.    The  greater  the  distention  of  the  bladder,  the  higher  is 

the  level  of  peritoneal  attachment  to  the  anterior  abdominal  w^all. 

Inflammation  of  the  Pelvic  Connective  Tissue. — Pelvic 

cellulitis,  or  parametritis,  is  of  puerperal  origin  in  more  than  tw^o- 
thirds  of  the  cases.  It  is  always  due  to  an  infection.  Aside  from 
the  child-bearing  process,  the  introduction  of  foreign  bodies  into 
the  vagina,  such  as  pessaries,  syringe  nozzles,  sponges  to  prevent 
conception;  rough  and  unskillful  digital  examinations;  operations 
upon  and  explorations  of  the  cervix  and  uterine  cavity;  the  mixed 
infection  of  a  gonorrhea  in  which  streptococci  and  staphylococci 
follow  the  gonococci;  micro-organisms  settled  in  the  pelvic  con- 
nective tissue  from  the  bowel,  the  bladder  and  the  blood;  sup- 
puration of  intraligamcntarv'  tumors,  and  extension  of  an  infec- 
tious inflammation  from  the  tubes  and  the  ovaries  are  causes  of 
pelvic  cellulitis.  Inflammations  of  apparently  spontaneous  or  pri- 
mar}'  character,  as  for  example  in  young  girls  with  an  intact  hymen 
catching  cold  during  menstruation,  without  demonstrable  source 
of  infection,  arc  explained  by  a  lessened  resisting  power  in  the 
pelvic  connective  tissue  and  an  immigration  of  micro-organisms 
from  the  lymphatics,  the  blood-current  or  possibly  from  the  bowel. 
The  pathological  anatomy  and  terminations  are  the  same  as  in 
the  inflammation  of  {)uerperal  origin — edema,  exudate,  resolution, 
suppuration  or  eventually  a  chronic  cirrhosis  and  thickening  of 
the  j)elvic  connective  tissue.  The  situation  of  the  inflammation 
is  in  one  of  the  divisions  of  the  pelvic  connective  tissue,  between 
the  layers  of  tlie  broad  hgamenl,  in  the  parametrium,  the  para- 
cystium  or  para])roctiuni.  The  probable  course  of  suppuration 
in  these  localities  has  already  been  indicated  in  the  description 
of  injection  experiments  in  the  pelvic  connective  tissue.  If  sup- 
puration occurs  and  the  abscess  is  not  evacuated  by  an  early  in- 
cision, spontaneous  rupture  is  likely  into  the  vaginal  vault,  the 
jX'lvic  viscera,  the  rectum,  through  the  alxlominal  wall  over  Pou- 
part's  ligament  or  alcove  the  symphysis  and  possibly  through  the 
sciatic  foramen  in  the  gluteal  region,  through  the  ischiorectal  fossa 
in  the  ])erineal  region  alongside  the  anus,  through  the  obturator 
foramen  on  the  inner  side  of  the  thigh,  through  the  crural  canal 
on  the  anterior  surface  of  the  thigh,  and,  rarest  of  all,  backward, 
past  the  outer  edge  of  the  quadratus  lumborum  through  the  skin 
of  the  ])ack. 

As  in  the  ])uerperium,  pelvic  cellulitis  is  very  frequently  asso- 
ciated with  pelvic  peritonitis. 

The  symptoms  are  general  and  local.  The  former  are  those 
of  infections  in  general — fever,  rapid  j)ulse,  prostration,  possibly 
chills  and  pyemic  manifestations.     The  latter  are  intense  pain 
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and  sensitiveness  at  first,  quite  rapidly  subsiding  if  resolution  oc- 
curs, and  often  diminishing  even  though  suppuration  follows. 
There  is  irritability  of  the  bladder  or  bowel  if  the  inflammation 
involves  the  paracystium  or  paraproctium.  On  a  digital  exami- 
nation there  is  at  first  a  boggy  feel  of  the  affected  edematous  area 
followed  by  the  stone-like  hardness  of  a  cellulitic  exudate  or  the 
doughy  feel  of  suppuration.  The  situation  and  extension  of  the 
infiltration  may  make  the  diagnosis  plain  and  may  enable  one  to 
decide  definitely  that  he  is  dealing  with  a  pelvic  celluUtis  alone 
and  not  with  a  pelvic  peritonitis  or  a  combination  of  the  two. 
Thus,  in  a  retrocervical  cellulitis  the  inflammation  extends  down- 
ward between  the  vagina  and  rectum  far  below  the  lowest  possible 
level  of  Douglas's  pouch,  pushing  the  posterior  vaginal  wall  for- 
ward and  practically  obhterating  the  posterior  fornix.  In  an  in- 
flammation of  the  paracystium  a  mass  is  fcU  above  the  symphysis, 
shading  off  laterally,  without  the  well-defined  lateral  borders  of 
an  intrapelvic  tumor;  by  the  vagina  the  exudate  is  not  so  plainly 
appreciable;  the  lateral  and  posterior  vaginal  fornices  are  normal 
to  the  sense  of  touch.  In  a  parametritis  extending  along  the  base 
of  the  broad  ligament,  the  mass  is  continuous  with  the  cervix  on 
the  affected  side,  extends  to  the  pelvic  wall  and  is  felt  above  Pou- 
part's  ligament  as  a  hard,  infiltrated  area  extending  within  the  an- 
terior superior  spine  of  the  ilium  to  the  iliac  fossa.  Douglas's 
pouch  is  free,  though  the  infiltrated  connective  tissue  may  be  felt 
embracing  the  posterior  surface  of  the  cervix.  It  is  often  impos- 
sible, however,  to  make  a  positive  differential  diagnosis  between 
pelvic  cellulitis  and  pelvic  peritonitis  without  an  exploratory  ab- 
dominal section.  The  elaborate  tables  in  many  text-books  draw- 
ing sharply  defined  lines  between  the  two  are  misleading.  In  case 
of  doubt  an  abdominal  section  is  indicated.  If  the  suppuration 
is  entirely  extraperitoneal,  the  abdomen  is  closed  and  the  abscess 
is  opened  in  the  most  appropriate  place — usually  above  Poupart's 
ligament,  often  through  the  vaginal  vault,  or  in  both  places,  to 
allow  a  through-and-through  drainage. 

Treatment. — Retrocervical  inflammation  and  suppuration  are 
treated  by  an  incision  in  the  posterior  vaginal  wall;  suppurative 
inflammation  of  the  paracystium,  by  an  incision  above  the  sym- 
physis. Counterdrainage  through  the  anterior  vaginal  vault  is 
contraindicated  for  fear  of  injuring  the  bladder.  If  the  case  is 
seen  late  and  the  abscess  is  pointing  in  one  of  the  unusual  situa- 
tions already  noted  (the  thigh,  the  perineum  and  the  back),  the 
incision  may  be  made  there.  Prolonged  drainage  of  the  abscess 
cavity  by  a  rubber  tube  and  daily  irrigation  are  usually  necessary. 
Pelvic  cellulitis  of  non-puerperal  origin  is  more  likely  to  end  in 
resolution  than  is  puerperal  inflammation.     Time  should  be  al- 
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lowed,  therefore,  for  a  spontaneous  cure.  Rest  in  bed,  ice-bags 
or  the  ice-water  coil  over  the  groin  or  hypogastrium,  hot  vaginal 
douches  twice  daily,  a  soft  diet  and  laxatives  are  ordered.  A  p)er- 
sistence  of  fever  and  of  the  local  symptoms  of  inflammation  for 
more  than  a  week  ordinarily  indicates  operative  interference.  If 
the  acute  symptoms  subside,  the  exudate  organizes  and  is  not 
absorbed,  there  is  fixation  of  the  pelvic  organs;  pain  on  movement, 
jolt  or  jar;  irritability  of  the  bladder,  irritation  or  partial  obstruc- 
tion of  the  rectum,  chronic  congestion  of  the  pelvic  viscera  and 
disturbances  of  menstruation.  The  pelvic  exudate  is  felt  on  a 
combined  examination,  most  often  in  the  parametrium,  next  most 
frequently  in  the  retrocervical  tissues,  but  possibly  in  any  of  the 
divisions  of  the  pelvic  connective  tissue. 

The  treatment  oj  organized  cellulitic  exudate  is  boroglycerid  tam- 
pons in  the  vagina;  the  application  of  heat  to  the  whole  pelvic 
region  by  sitz-baths  or  special  apparatuses  like  the  heat  chambers 
for  inflamed  and  rheumatic  joints*;  pressure  by  bags  of  shot  or 
mercury  on  the  hypogastrium,  and  a  distended  colpeurynter  in 
the  vagina  or  rectum;  abdominal  massage  and  Swedish  exercise. 
Surgical  intervention  is  occasionally  required  to  sever  bands  of 
organized  exudate  or  the  thickened  sacro-uterine  ligaments. 

By  chronic  cellulitis  is  understood  a  condition  not  necessarily 
related  to  the  infectious  acute  cellulitis  just  described.  There  may 
be  no  history  of  fever,  acute  pain  or  of  infection.  It  is  rather  a 
chronic  congestion  than  an  inflammation,  and  in  its  earlier  stages 
is  always  associated  with  chronic  metritis  and  endometritis.  In 
short,  it  is  but  ])art  of  a  general  pelvic  congestion,  and  scarcely  de- 
serves the  distinctive  name  of  an  entity  among  the  pelvic  diseases. 
It  usually  follows  childbirth,  but  is  only  demonstrable  some  weeks 
or  months  afterward.  It  may  be  due  to  any  of  the  causes  of  chronic 
pelvic  congestion.  It  has  therefore  the  same  causes  as  a  chronic 
metritis  and  endometritis.  There  are  the  usual  pathological 
changes  of  chronically  congested  connective  tissue — hyperemia, 
overgrowth  and  an  ultimate  shrinkage.  The  hyperemic  stage  is 
not  demonstrable  except  in  the  associated  hyperemia  of  the  uterus, 
the  endometrium  and  the  uterine  adnexa.  In  the  stage  of  over- 
growth the  pelvic  connective  tissue  is  thickened  and  becomes  in- 
elastic. These  physical  conditions  are  most  marked,  as  might  be 
expected,  where  the  pelvic  connective  tissue  is  originally  thickest 
and  best  developed — namely,  in  the  uterosacral  ligaments  and  in 
the  bases  of  the  broad  ligament  (the  cardinal  ligaments  of  the 
uterus).  The  result  is  a  certain  amount  of  fixation  and  possibly 
some  displacement  of  the  uterus.  For  example,  thick  and  in- 
elastic uterosacral  ligaments  are  often  found  with  anteflexion  of 

*  Polano,  "Ccntralbl.  f.  Gyn.,'*  1901,  No.  30. 
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the  uterus.  The  thickened  and  stiffened  ligaments  are  sensitive. 
Hence  movements  of  the  pelvic  viscera,  coitus,  defecation,  walk- 
ing, jolts  or  jars  of  any  kind  may  be  painful.  Many  local  symp- 
toms and  reflex  neuroses  are  ascribed  to  chronic  cellulitis,  but 
they  are  expressions  of  the  general  pelvic  congestion  and  are  refer- 
able rather  to  the  metritis  and  endometritis  than  to  the  cellulitis. 
On  digital  examination  the  thickened  bands  of  connective  tissue 
are  plainly  felt,  occupying  the  situation  and  following  the  course 
of  the  cardinal  uterine  ligaments  and  of  the  uterosacral  b'gaments. 
Sweeping  the  finger-tip  across  them  causes  acute  pain.  It  is  easy 
to  mistake  bands  of  peritoneal  adhesions  for  the  thickened  liga- 
ments, but  a  rectal  as  well  as  a  vaginal  examination  should  enable 
one  to  differentiate  between  the  two. 

The  treatment  of  this  form  of  cellulitis  is  the  removal  of  all 
causes  of  pelvic  congestion,  the  repair  of  injuries,  curettage,  and, 
for  the  hyperplasia  of  the  connective  tissue  itself,  a  prolonged 
course  of  glycerin  and  ichthyol  lamb's-wool  tampons  renewed 
every  other  day  and  packed  tightly  enough  to  exert  considerable 
pressure,  with  an  application  of  iodin  to  the  vaginal  vault  about 
once  a  week.  Abdominal  massage  and  the  Swedish  movements 
designed  to  exercise  the  pelvic  muscles  and  ligaments  are  most 
helpful,  in  addition  to  the  local  treatment.  Of  all  pelvic  con- 
ditions, chronic  cellulitis  ought  to  be,  and  no  doubt  is,  the  one 
most  benefited  by  the  Thurc  Brandt  system  of  pelvic  massage  by 
intravaginal  manipulations,  but  the  method  is  so  objectionable 
that  the  author  has  never  favored  it  as  a  treatment  to  be  carried 
out  by  the  physician.^ 

The  ultimate  stage  of  chronic  cellulitis  is  shrinkage  of  the  in- 
durated pelvic  connective  tissue,  strangulation  of  the  blood-  and 
nerve-supply  which  passes  through  it  to  the  genital  organs,  and  a 
consequent  atrophy,  with  diminution  in  the  size  of  the  uterus, 
amenorrhea,  precocious  menopause,  and  contraction  of  the  vagina. 
Hence  this  form  of  cellulitis  is  called  the  atrophic.  If  far  advanced 
it  is  incurable. 

Injuries  of  the  pelvic  connective  tissue,  aside  from  the  child- 
bearing  process,  have  the  same  causes  as  injuries  of  the  vagina 
and  uterus  (pp.  155,  338),  with  which  they  are  almost  always 
associated,  though  it  is  conceivable  that  without  demonstrable  in- 
jury of  the  vaginal  mucous  membrane  or  skin  of  the  vulva  a  trauma 
might  be  transmitted  to  the  subjacent  connective  tissue.  The 
possible  results  are  hemorrhage,  infection  and  scar-tissue  develop- 
ment. Frank  hemorrhage  is  managed  on  general  surgical  prin- 
ciples by  pressure  with  a  tampon  or  the  ligation  of  bleeding  ves- 

*  For  some  time  I  referred  patients  to  a  masseuse  who  had  taken  a  course  in 
Copenhagen  and  was  well  versed  in  the  system,  but  the  results  were  not  satisfactory. 
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sek.  Interstitial  hemorrhage  or  pelvic  hematoma^  deserves  spe- 
cial consideration.  Intraperitoneal  and  extraperitoneal  pelvic 
hemorrhages  were  first  differentiated  by  Huguier  (1851).  The 
latter  are  comparatively  rare,  occurring  not  one-tenth  as  often  as 
the  former.  The  situation  of  the  effusion  is  cither  above  or  below 
the  pelvic  diaphragm.  The  latter  cases  arc  considered  in  con- 
nection with  the  diseases  of  the  vagina  and  vulva.  The  interstitial 
hemorrhages  above  the  pelvic  diaphragm  and  below  the  perito- 
neum may  occupy  one  of  three  situations:  (i)  precervical,  from 
rupture  of  the  veins  in  the  plexus  at  the  base  of  the  bladder;  (2) 
para-utcrinc,  from  the  vessels  of  the  broad  ligament,  either  those 
at  its  base,  the  utcro-vaginal  plexus,  or  those  in  the  upper  portion, 
the  pampiniform  j)lexus;  (3)  retrocervical  or  retrovaginal,  from 
the  hemorrhoidal  j)lcxus.  There  may  be  an  extension  of  the 
effusion  from  one  lcx:ality  to  another;  thus,  a  hematoma  in  one 
broad  ligament  has  extended  around  the  cervix  to  the  other  broad 
ligament.  There  is  a  tendency  for  the  extravasation  to  follow 
the  course  of  injections  into  the  pelvic  connective  tissue  already 
described. 

Pelvic  hematoma  is  usually  associated  with  child-bearing;  it 
may  have  its  origin  in  tubal  or  broad  ligament  gestation.  Aside 
from  the  child-bearing  process,  the  cause  may  be  found  in  trau- 
matism, strains,  acute  congestion,  diseases  of  the  blood-vessels, 
as  in  nephritis  and  syphilis,  and  in  varices  of  the  pelvic  veins, 
most  often  in  those  of  the  pampiniform  plexus.^  Except  in  as- 
sociation with  child-bearing  the  accident  is  usually  one  of  middle 
or  advanced  age. 

The  diagnosis  of  interstitial  j)elvic  hemorrhage  should  not  be 
very  dilTicult :  Following  one  of  the  causes  enumerated,  a  sudden 
violent  i)elvic  ])ain,  associated  with  the  symjHoms  of  internal  bleed- 
ing if  the  hemorrhage  is  not  soon  checked  by  the  anatomical  limi- 
tations of  the  effusion;  the  appearance  of  a  tumor  limited  to  the 
pelvic  connective  tissue  in  one  of  the  three  situations  described; 
a  displacement  of  the  uterus  away  from  the  hematoma;  the  in- 
timate association  of  the  mass  with  the  uterine  body  or  cervix;  the 
gradual  change  in  tlie  consistency  of  the  tumor,  as  the  blood  clots, 
and  the  absence  of  fever  or  other  signs  of  intlammation  should 
indicate  with  sufficient  distinctness  the  nature  of  the  accident. 

'  In  coninion  with  thi-  majority  of  writiTs,  the  author  uses  the  words  hematoma 
for  iniiTsiiii.il  jK-lvit  hcniorrhagi-  anrl  hematocele  for  intraperitoneal  hemorrhage. 

^  The  author  had  t  liar^e  of  a  case  in  the  Philadelphia  Hospital:  An  elderly 
woman,  while  walking  a ( toss  a  court-yard,  fell  to  the  ground  and  became  uncx>n- 
s(  ious.  ( )n  examination,  sign^  of  internal  hemorrhage  were  manifest,  and  a  pelvic 
examination  revealed  free  flui<l  in  the  abdomen.  An  immediate  section  demon- 
strated a  ruj)iure  of  the  pamj)iniform  plexus,  a  ])elvir  hematoma,  rupture  of  the 
posterior  leaf  of  the  broad  ligament,  and  intraperitoneal  bleeding.  The  woman 
recovered. 
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The  greatest  difficulty  in  the  diagnosis  of  a  pelvic  hematoma  is 
its  differentiation  from  a  pelvic  hematocele.  The  difficulty  is  in- 
creased by  the  fact  that  the  two  may  be  associated.  The  following 
symptoms  are  useful  in  the  differential  diagnosis:  The  effusion 
is  limited  to  certain  areas  and  in  amount  in  pelvic  hematoma;  not 
at  first  necessarily  so  in  pelvic  hematocele;  there  is  an  absence 
of  peritonitic  symptoms  in  hematoma;  they  arc  present  in  hemat- 
ocele. The  direction  of  the  effusion  is  downward  in  hematoma, 
upward  in  hematocele.  In  hematoma  there  is  a  tendency  to  re- 
currence of  the  hemorrhage,  and  successive  increments  in  the 
size  of  the  tumor,  which  is  not  the  case  in  hematocele.  The  tumor 
slowly  reaches  its  maximum  size  in  hematoma,  quickly  in  he- 
matocele. A  hematocele  almost  always  occupies  in  part  at  least 
Douglas's  pouch,  without  extending  downward  behind  the  pos- 
terior vaginal  wall;  a  retrocervical  hematon\a  burrows  down- 
ward between  the  vagina  and  the  rectum.  Hematoma  in  the 
vast  majority  of  cases  is  completely  absorbed  and  leaves  no  trace 
behind  it;  hematocele  is  always  followed  by  peritoneal  adhesions 
even  if  the  blood  is  completely  absorbed.  The  absorption  of  the 
blood  is  accomplished  slowly  in  hematoma,  much  more  quickly 
in  hematocele. 

The  terminations  of  a  hematoma  arc:  absorption,  which  almost 
always  occurs;  rupture  into  the  peritoneal  cavity,  the  vagina  or 
rectum;  and  suppuration. 

The  treatment  should  usually  be  abstention  from  all  active  in- 
terference,* rest  in  bed,  application  of  cold  over  the  site  of  the 
effusion  until  there  is  no  further  increase  in  the  size  of  the  tumor, 
and  opium  to  allay  the  pain  and  to  promote  perfect  rest.  Later, 
means  to  favor  absorption  may  be  recommended;  vaginal  douches, 
iodin  over  the  groins  or  to  the  vaginal  vaults;  cautious  abdominal 
massage,  and  the  faradic  electric  current.  Weeks  and  months 
may  be  required  for  the  complete  absorption  of  a  hematoma.  If 
the  tumor  is  very  large,  if  a  spontaneous  rupture  is  feared,  if  there 
are  signs  of  infection  and  inflammation,  operative  interference  is 
indicated.  Precervical  and  retrocervical  effusions  are  best  opened 
through  the  vaginal  vaults.  The  cavity  is  carefully  cleansed  of 
all  blood-clots,  is  irrigated  and  drained  from  day  to  day,  until  it  is 
gradually  obliterated.  Cases  of  parametritic  hematoma  between 
the  layers  of  the  broad  ligament  may  be  treated  in  the  same  way, 
but  not  infrequently  the  vaginal  incision  is  found  inadequate. 
Deaths  have  occurred  from  decomposing  blood-clots  left  behind 
after  a  colpotomy.  Abdominal  section  or  an  extraperitoneal  in- 
cision above  Poupart's  ligament  gives  better  access  to  the  tumor 

*  Thorn,  in  34  cases,  found  operative  interference  necessary  only  once  (**  VV'ien. 
med.  Wochenschr.,"  No.  10,  1895). 
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cavity.  In  an  abdominal  section  it  may  be  possible  to  incise  the 
vaginal  vault  from  above  for  the  purpose  of  drainage  after  the 
tumor  cavity  has  been  thoroughly  emptied  of  all  liquid  and  clotted 
blood,  finally  sewing  the  layers  of  the  broad  ligament  together 
again  over  the  site  of  the  hematoma.  In  an  inguinal  section  it  is 
often  an  advantage  to  establish  through-and-through  drainage  by 
a  rubber  tube  inserted  in  the  opening  over  Poupart's  ligament  and 
led  out  through  a  puncture  in  the  vaginal  vault  as  close  to  the 
cervix  as  possible. 

Neoplasms  of  the  Pelvic  Connective  Tissue. — Fibromyo- 
mata,  springing  usually  from  the  ovarian  or  the  round  ligaments, 
are  the  commonest  growths  of  the  pelvic  connective  tissue,  but  they 
are  comparatively  rare.  Sanger,  in  1883,  collected  11  cases  of 
fibromyomata  of  the  broad  ligament,  12  of  the  round  ligament; 
Kreckels,  in  1896,  collected  45  such  tumors;  and  v.  Rosthom, 
51.^  Herbert  R.  Spencer^  has  reported  a  case  of  fibromyoma 
of  the  intra-abdominal  portion  of  the  round  ligament  and  has 
collected  13  others.  It  is  certain  that  the  growth  does  not 
spring  from  the  uterus  or  ovar\^  only  if  it  can  be  clearly  demon- 
strated that  no  connection  exists  between  the  tumor  and  these 
organs  except  the  normal  anatomical  structures.  Thus,  a  fibro- 
myoma of  the  ovarian  ligament  should  be  connected  with  both 
the  ovar\'  and  the  uterus  by  an  extension  of  the  ligament  from  the 
tumor  and  by  the  broad  ligament  investiture  common  to  all  three, 
but  there  should  be  no  fibromyomatous  pedicle,  and  both  ovar\^ 
and  uterus  should  be  distinct  from  the  tumor  (Fig.  475).  Tumors 
of  the  round  ligament  lie  in  front  of  the  uterus  and  are  most  likely 
to  be  pedunculated.  Those  of  the  ovarian  ligament  may  be  also. 
Connective-tissue  growths  originating  in  the  base  of  the  broad 
ligament  remain  intraligamentary.  The  symptoms,  the  clinical 
histor}'  and  the  degenerations  of  these  growths  are  the  same  as 
those  of  intraligamentar)^  uterine  fibroids. 

The  differential  diagnosis  of  fibroids  of  the  pelvic  connective 
tissue  from  uterine  and  ovarian  tumors  is  practically  impossible 
until  the  abdomen  is  opened.  If  they  grow  from  the  base  of  the 
broad  ligament,  they  are  naturally  taken  for  cervical  intraliga- 
mentary myomata;  if  from  the  upper  portion  of  the  broad  liga- 
ment, for  tumors  of  ovarian  origin  or  for  subperitoneal  fibroids 
of  the  uterus.  Fibromyomata  of  the  round  ligament  originating 
in  the  pelvis  and  extending  into  the  inguinal  canal  would  alone 
present  distinctive  features  by  the  peculiarity  of  their  course  of 
growth  and  their  situation. 

*  "  Handbuch  der  Gyn.,"  vol.  iii,  2,  p.  157. 

^  "Jour,  Obstct.  and  Gyn.  of  the  Br.  Empire,"  Feb.,  1904.  The  author  has 
removed  2  fibromyomata  of  the  ovarian  ligament  in  twelve  years. 
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If  the  tumor  has  reached  a  considerable  size,  if  it  causes  pres- 
sure symptoms,  if  the  rate  of  growth  becomes  suddenly  nn>id  in- 
stead of  being  extremely  slow,  which  is  the  rule,  operative  inter- 
ference is  indicated.  The  removal  of  a  pedunculated  tumor  pre- 
sents no  difficulty;  ligation  of  the  pedicle  and  excision  are  alone 
necessary.  Intrahgamentary  growths  are  removed  in  the  same 
way  as  intraligamentary  fibroids  of  the  uterus,  intraligamentary 
tumors  of  the  ovary  and  parovarian  cysts.     The  ovarian  artery 


Fig.  475. — Myoma  of  thi- o 
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is  ligatcd  in  two  |jlaces,  the  free  edge  of  the  broad  ligament  is  cut 
between  the  ligatures,  or  an  incision  is  made  uvcr  the  anterior 
face  of  the  broad  ligamenl,  the  capsule  of  the  lumor  is  inciscrl  and 
it  is  peeled  out  of  its  bed,  often  with  sur]>rising  ease.  If  IJic  tumor 
grows  from  the  round  ligament,  the  latler's  artery  must  be  care- 
fully ligated.  If  the  tumor  has  grown  upward  into  the  mesocolon 
on  cither  side,  the  control  of  hemorrhage  is  dilTicult  and  numerous 
vessels  must  be  ligated;  if  downward,  the  ureter  is  endangered, 
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in  its  remov-al;  the  precautions  necessary  to  avoid  such  an  ac- 
cident and  the  treatment  of  the  bed  of  the  enucleated  tumor  have 
already  been  described. 

Other  tumors  having  their  origin  in  the  pelvic  connective  tissue 
are  sarcomata,  carcinomata,  lipomata'  and  dermoids.  In  16 
refX)rted  cases  of  the  last  named,  the  greater  number  (5)  were  situ- 
ated between  the  rectum  and  the  sacrum.  They  have  the  same 
structure  and  peculiarities  as  dermoids  in  other  portions  of  the 
body,  but  do  not  display  the  complicated  embryonal  development 
seen  in  the  so-called  dermoids  or  ovulogenous  tumors  of  the  ovary 
unless  they  arc  derived  from  an  accessory  ovary.' 


Ss>y 


Fig.  477, — Ragitlal  perineotomy: 
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Sanger's  proposition  to  remove  dermoids  as  well  as  other 
tumors  of  the  pelvic  connective  tissue  by  perineal  section  is  worthy 
of  a  more  extended  trial.  The  operation  is  most  appropriate  for 
the  removal  of  tumors  situated  low  within  the  subperitoneal  pelvic 
cavity. 

Carcinoma  of  the  parametrium,  if  it  is  primary,  ori^nates  in 
the  remnants  of  the  Wolffian  body,'  It  may  be  secondary  or 
metastatic. 

'  SanKcr  . olUxlrcl  7  < ms.s  ..f  liponiLita ;    von  Rosthorn,  4  of  sarcomata  <op.  cU., 
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Echinococcus  cysts  of  the  pelvic  connective  tissue  are  very  rarely 
observed  in  America.'  In  other  parts  of  the  world,  notably  in  cer- 
tain districts  of  Germany  (Breslau,  Mecklenburg),  they  arc  more 
common.  The  retrocervical  connective  tissue  and  the  paraproc- 
tium  are  the  favorite  seats  of  the  parasitic  growths.  The  tumor 
varies  in  size  from  that  of  an  orange  to  that  of  a  cocoanut.  The 
rate  of  growth  is  extremely  slow.  The  diagnosis  is  made  before 
operation  by  the  passage  of  cyst  membranes,  booklets,  and  even 
of  entire  cysts  spontaneously  from  the  rectum,  bladder  or  vagina, 
through  ulcerative  perforations,  or  by  obtaining  these  structures 
through  an  exploratory  puncture  or  incision. 

The  treatment  is  the  removal  of  the  entire  cystic  mass  by 
vaginal  section,  if  possible.  If  the  abdomen  is  opened,  it  may  be 
possible  to  enucleate  the  entire  mass  as  in  the  case  of  intraliga- 


g.  478,— Inlprrupte<i 
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mcntary  tumors;  but  for  fear  of  implantation  metastases  it  is  safer 
to  sew  the  main  cyst-wall  to  the  abdominal  wall,  to  evacuate  its 
interior  as  well  as  possible  and  to  establish  through -and -through 
drainage  by  puncturing  the  vaginal  vault. ^ 

Actinomycosis  of  the  pelvic  connective  tissue  has  been  reported 
by  V.  Hacker  and  by  Sanger,'  The  physical  signs  and  clinical 
history  suggest  a  pelvic  abscess.  The  diagnosis  is  made  by  (he 
microscopical  examination  of  the  purulent  discharge  through  a 
fistulous  opening  or  incision  and  the  discover)'  of  the  character- 
istic fungus. 

Varices  or  varicocele  of  the  broad  llf;amenl  are  quilc  frequently 
obser\'ed  in  connection  with  pelvic  conditions  determining  a  chronic 

'  The  aulhor  lia.i  wen  one  rase  in  fifteen  years. 

'  Mayer.  Inaug.  Dissert.,  Gicsscn,  1900.     Good  hi.story  and  bibliography. 

'  Von  Rosthorn  {ep.  cil.)  gives  these  as  the  only  recorded  cases. 
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congestion  of  the  pelvic  vessels  such  as  fibroids,  uterine  displace- 
ments, chronic  inflammatory  conditions  of  the  uterine  appen- 
dages, obstructed  circulation  in  heart  and  liver  disease.  A  sed- 
entary life,  constipation,  the  long-continued  working  of  a  sewing 
machine,  deterioration  of  the  general  health  and  disease  of  the 
blood-vessel  walls  have  been  recognized  as  causes.  The  veins 
of  the  left  broad  ligament  are  more  often  and  more  seriously 
affected  than  those  of  the  right,  on  account  of  the  manner  in  which 
the  efferent  venous  trunk  empties  into  the  left  renal  vein  at  a  right 
angle  to  the  blood-current.  The  veins  of  the  pampiniform  plexus 
are  most  often  the  seat  of  the  varicosilies. 

The  sympl&ms  of  varices  of  the  broad  ligament  are  usually 
masked  by  those  of  associated  and  more  serious  conditions. 
They  are  a  sense  of  heaviness  and  fullness,  and  a  dull,  aching  pain 


Gynecolog)'"). 


in  the  pelvic  cavity,  relieved  by  the  recumbent  posture,  but  return- 
ing as  soon  as  the  individual  stands  erect,  and  a^ravated  by  ex- 
ertion. It  is  claimed  that  the  enlarged  veins  may  be  felt  in  a  com- 
bined examination,  but  such  delicacy  of  tactile  sense  is  not  often 
attainable.'  The  dilated  veins  may  rupture  with  a  dangerous, 
if  not  a  fatal,  intraperitoneal  hemorrhage. 

The  IrealmaU  is  the  removal  of  the  cause  of  the  pelvic  con- 
gestion, if  possible;  improvement  of  the  general  health;  regulated 
exercises,  baths,  massage  and  the  internal  administration  of 
hydrastinin.  If  the  condition  is  discovered  after  the  abdomen 
has  been  opened,  it  may  be  radically  cured  by  the  ligation  of  the 
pampiniform  plexus  in  sections  and  the  exscction  of  the  veins 
between  the  ligatures. 

'  Thi'  author  has  oijcrated  u]x)n  a  numl>er  of  cases  by  serial  ligature  and  exsec- 
tion  of  the  pampiniform  plexus,  hut  has  not  made  a  pcraitivc  diagnosis  in  a  single 
one  before  the  abdomen  was  o[*ned. 
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Phleboliths  are  calcified  thrombi  in  the  dilated  pelvic  veins. 
Thty  vary  in  size  and  shape.  They  have  been  found  as  large 
as  a  pea  or  as  a  spindle-shaped  body  almost  two  inches  long 
and  a  third  of  an  inch  thick  in  the  middle  (4.5  cm.  X  i  cm.).* 
They  can  be  felt  in  a  bimanual  examination,  especially  if  they  are 
in  the  veins  of  the  uterovaginal  plexus.  They  may  be  removed 
in  the  course  of  an  operation  undertaken  for  some  other  purpose, 
but  do  not  of  themselves  justify  operative  interference. 

Pelvic  peritonitis  is  most  often  secondary  to  salpingitis.  It 
may  follow  regurgitation  through  the  tubes  of  fluid  injected  into 
the  uterus,  or  of  lochial  discharge;  inflammation  of  the  ovaries; 
cellulitis;  septic  cystitis;  metritis;  perforation  of  the  uterus; 
perityphlitis;  and  appendicitis. 

Acute  pelvic  peritonitis  is  manifested  by  sharp  pelvic  pain, 
tympany,  tenderness  over  the  lower  abdomen,  fixation  of  the  ab- 
dominal muscles,  exudate  occupying  varying  areas  of  the  intra- 
peritoneal pelvic  cavity,  fever,  rapid  pulse,  constipation,  nausea 
and  vomiting.  The  inflammation  may  subside,  the  pelvic  ex- 
udate be  absorbed  and  no  trace  of  the  inflammation  remain;  but 
more  commonly  the  exudate  is  organized  into  peritoneal  adhe- 
sions binding  the  uterus  to  the  rectum,  the  tubes  and  ovaries  to- 
gether and  to  the  bowel.  If  the  infection  is  virulent  or  the  resist- 
ing power  of  tissues  low,  suppuration  follows  and  a  pelvic  abscess 
results,  opening  usually  into  the  bowel,  unless  the  pus  is  evacuated 
by  surgical  intervention  before  the  intestinal  coat  is  perforated. 

The  treatment  of  acute  pelvic  peritonitis  is  rest  in  bed,  an  ice- 
coil  over  the  lower  abdomen,  a  saline  purge  and  after  a  few  days 
hot  vaginal  douches  (a  gallon  of  water  at  120°)  twice  or  oftener 
a  day  to  promote  resolution  and  diminish  congestion.  Opium 
should  not  be  administered  if  it  can  be  avoided.  The  pain  is  best 
controlled  by  heroin  in  doses  of  |  of  a  grain.  In  an  adynamic  con- 
dition of  the  patient,  alcohol,  digitalis  and  str\xhnia  are  indicated. 
If  symptoms  of  inflammation  persist  for  many  days,  associated 
with  the  physical  signs  of  exudate,  fixation  of  the  pelvic  organs  and 
an  irregular  temperature,  suppuration  has  probably  occurred. 
Abdominal  section  or  colpotomy  is  consequently  indicated.  The 
choice  between  the  two  is  governed  mainly  by  the  site  of  the  in- 
flammatory mass  and  the  patient's  general  condition.  If  the 
latter  is  bad,  the  vaginal  operation  is  the  safer  of  the  two.  If  the 
exudate  or  abscess  is  confined  to  Douglas's  pouch,  a  posterior 
colpotomy  is  most  appropriate.  For  example,  the  posteror  uterine 
wall  is  not  infrequently  perforated  in  an  attempt  to  induce  abor- 
tion. Suppuration  often  follows.  If  the  abscess  is  walled  oflF  and 
the  suppuration  docs  not  extend  upward  into  the  general  peritoneal 

^Zinke,  in  Reed's  "Text-Book  of  Gynecology,"  p.  683,  1901. 
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cavity,  a  vaginal  section  with  drainage  of  the  cavity  by  a  T-shaped 
rubber  tube  is  very  satisfactoty.  If  the  whole  pelvis  is  involved, 
if  the  tubes  and  ovaries  are  affected,  an  abdominal  section,  with 
subsequent  drainage  through  the  vagina  or  through  the  abdominal 
wound  by  gauze  and  a  glass  tube  combined,  is  much  more  success- 
ful. An  unhealthy  condition  or  actual  perforation  of  the  bowel- 
wall  should  be  suspected  and  looked  for  in  all  cases  of  pelvic  ab- 
scess. The  discovery  of  this  condition  naturally  necessitates 
drainage.  No  attempt,  as  a  rule,  should  be  made  to  close  the 
opening  in  the  bowel  unless  the  hole  is  small  and  the  surrounding 
bowel-wall  is  healthier  than  is  usually  the  case.  Abdominal 
drainage  by  tube  and  gauze,  with  daily  irrigation  of  the  pelvis  after 
the  third  day,  results  in  a  spontaneous  closure  of  the  fistula  in  the 
majority  of  cases. 

The  treatment  of  organized  pelvic  adhesions  is  considered  in 
connection  with  displacements  of  the  uterus  and  salpingitis. 

Tubercular  peritonitis  ^  may  occur  in  men,  women  and 
children,  but,  according  to  Nothnagel,  90  per  cent,  and,  to  Konig 
and  others,  78  per  ccnt.^  of  the  cases  are  in  women  usually  be- 
tween twenty  and  thirty  years  of  age.  It  is  often  mistaken  for  an 
ovarian  cyst  or  other  abdominal  tumor  and  the  case  is  referred  to 
a  g}^nccologist.  It  is  justifiable,  therefore,  to  include  this  among 
the  diseases  of  women. 

Varieties. — Three  forms  are  recognized:  Ascitic, — diffuse  or 
encapsulated  and  limited;  (2)  dr\',  adhesive,  characterized  by 
extensive  adhesions  and  fibrous  thickening  of  the  peritoneum, 
the  coats  of  the  abdominal  viscera  and  the  omentum;  (3)  ulcerative 
or  su})purative,  with  necrosis  and  perforation  of  abdominal  viscera 
or  abscess  formation,  either  in  the  acute  or  encapsulated,  caseous 
stage. 

Frequency. — Necessarily  the  frequency  varies  in  different  lo- 
calities, being  greatest  where  tuberculosis  in  general  is  most  rife. 
Grawitz  and  Brunn  found  284  cases  in  13,422  necropsies.    The 

^"Zentralbl.  f.  Gyn.,"  1904,  p.  119;  Dissertation.  Sec  article  by  J.  Vcit, 
"Am.  Gyn.,"  Sept.,  1903,  p.  225.  "Zur  Heilung  der  Tuberculosen  Bauchfell- 
entzijndung,"  H.  \V.  Kreund,  "Beitragc  zur  (ieb.  u.  Gyn.,"  Hegar,  Bd.  vii,  H.  3, 
p.  378.  "Zur  Diagnose  u.  Therapie  der  genital-  und  Peritonaaltuberculose  des 
Weibcs,"  Tape,  Hegar's  "  Bcitriige  zur  Gcb.  u.  Gyn.,"  Bd.  vii,  H.  3,  p.  422.  "Beitrag 
zur  Lehre  von  der  Bauchfell-  u.  Genitaltubcrculose  beim  VVeibe,"  O.  V.  Franqu6, 
Die  kgl.  Universitiits-Frauenklinik  in  Wiirzburg,  Berichte  u.  Studien,  Hofmeier, 
1903.  "Cienital  Tuberculosis  in  the  Female,"  Berkeley,  "Jour,  of  Obstet.  and 
Gyn.  of  the  Br.  Empire,"  Jan.,  1903,  p.  31.  Also  Report  of  the  Congress  in 
Rome,  ibid.,  p.  71.  "Tuberculosis  of  the  Female  Genitalia  and  Peritoneum," 
John  B.  Murphy,  "Am.  Jour,  of  Obstet.,"  Dec,  1903,  Feb.,  1904.  "Chronic 
Adhesive  Sclerosing  Peritonitis,  or  Plastic  Peritoneal  Sclerosis,"  H.  G.  Wetherill, 
"Jour.  Am.  Med.  Assoc,"  1904,  p.  634.  "Surgical  Tuberculosis  in  the  Abdominal 
Cavity,  with  Special  Reference  to  TTuberculous  Peritonitis,"  Mayo,  "Jour.  Am. 
Med.  A.SSOC.,"  April  15,  1905. 

^  In  322  cases,  251  were  in  women. 
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Mayos  operated  89  times  for  tuberculous  peritonitis  in  5687 
abdominal  sections.  In  his  records  of  6000  gynecological  cases 
the  author  finds  the  notes  of  23  operations  for  tubercular  peritonitis. 

Cause. — Tubercular  peritonitis  is  always  due  to  a  secondary 
infection  from  the  blood  or  lymph  channels,  by  extension  from 
the  pleura  through  the  diaphragm  or  through  the  Fallopian  tubes. 
Child-bearing,  it  is  claimed,  is  a  predisposing  cause,  but  only  2 
of  the  author's  operations  were  performed  in  the  early  puerperium, 
notwithstanding  the  fact  that  more  than  10,000  women  have  been 
delivered  in  the  institutions  under  his  care.  Nevertheless,  par- 
turition is  probably  a  predisposing  or  aggravating  cause,  as  it  is  in 
other  forms  of  tuberculosis.  The  reason  that  few  cases  arc  noted 
in  the  puerperium  is  that  an  incipient  tuberculosis  of  the  ab- 
dominal cavity  is  usually  a  cause  of  sterility.  In  the  majority  of 
cases  the  primary  infection  is  a  lupus  of  the  tubal  mucous  mem- 
brane. 

Symptoms  and  Diagnosis. — In  the  acute  stage  there  are  ab- 
dominal distension,  pain,  nausea  and  vomiting,  diarrhea  or  con- 
stipation and  fever.  In  the  chronic  form  the  temperature  is  usually 
subnormal.  There  may  be  loss  of  weight  and  strength,  pallor 
suggesting  cachexia  or  a  bronzing  of  the  skin.  In  the  ascitic  form 
the  fluid  may  be  free,  gravitating  to  the  lowest  portion  of  the  ab- 
dominal cavity,  shifting  its  position  with  changes  of  posture  or 
giving  the  characteristic  bulging  of  the  flanks,  with  flattening  of 
the  abdominal  surface  when  the  patient  lies  on  her  back.  If  the 
ascites  is  encysted,  the  abdominal  enlargement  suggests  an  ovarian 
cyst,  but  the  tumor  is  not  movable,  it  has  not  the  definite  outlines 
of  an  ovarian  grov/th  and,  if  the  mesentery  is  involved,  the  intes- 
tines being  pulled  to  the  right  side  by  the  retraction  of  the  mesen- 
tcr\',  the  fluid  is  confined  in  great  part  to  the  left  side  of  the  ab- 
dominal cavity.  A  vaginal  examination  often  reveals  localized 
thickening  of  the  i?eritoneum  in  Douglas's  pouch  in  the  shape  of 
plaques  or  wheals.  There  are  usually  enlargement  of  the  spleen, 
leukocvtosis,  amenorrhea  and  sterilitv.  There  is  a  family  history 
of  tuberculosis  in  from  30  to  71  per  cent,  of  the  cases.  The  tuber- 
culin test  has  been  found  valuable  by  Pape. 

Treatment. — Spencer  Wells  in  1862  was  astonished  to  find 
that  a  case  of  tubercular  })eritonitis  was  cured  after  an  abdominal 
section.  Konig  advised  this  treatment  for  the  disease  in  1884. 
It  is  now  generally  acknowledged  that  an  abdominal  incision  and 
the  evacuation  of  ascitic  fluid  if  it  is  {)resent  is  the  best  treatment 
for  tuberculous  peritonitis.  In  series  of  358,  250,  379,  266  and 
500  operations  collected  by  Roersch,  Marganicci,  Thomas,  v. 
Krencki  and  Wunderlich  the  recoveries  varied  from  85  to  23  per 
cent.    The  lowest  percentage  of  recoveries  is  furnished  by  cases 
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observed  for  three  years  or  more.  Vaginal  section,  puncture  of 
the  abdomen  and  injection  of  sterile  air  have  been  advocated 
for  tubercular  peritonitis,  but  abdominal  section  has  given  the 
best  results  and  is  generally  recognized  as  the  best  treatment. 
Borchgrevink  claims  that  spontaneous  cures  are  more  frequent 
than  those  from  operation,  but  Pagenstecher's  statistics  show  48 
per  cent,  of  cures  by  conservative  treatment  and  62.8  per  cent- 
by  operation.  It  is  undeniable,  however,  that  the  best  results  are 
secured  by  operation  after  the  acute  symptoms  have  subsided  and 
an  eflfort  on  the  part  of  nature  has  begun  to  effect  a  spontaneous 
cure. 

The  most  plausible  explanation  of  the  success  of  the  operative 
treatment  is  Gatti's  theor)%  that  there  is  a  post-operative  effusion 
of  serum  with  greater  antitoxic  and  bacteriolytic  power  than  that 
possessed  by  the  serum  evacuated  from  the  abdomen.  Another 
process  of  cure  is  a  connective-tissue  overgrowth  and  a  strangu- 
lation of  the  infected  foci,  which  is  stimulated  by  the  irritation  of 
the  peritoneum  exposed  during  the  abdominal  operation. 

Clinical  ex{)eriencc  has  taught  the  following  lessons  in  the 
operative  treatment  of  tubercular  peritonitis:  The  abdominal 
cavity  should  be  left  as  dr\'  as  possible.  Extensive  adhesions 
should  not  be  broken  up.  It  is  better  not  to  make  fresh  wounds 
in  the  peritoneal  cavity  if  it  can  be  avoided,  but  infected  tubes 
from  which  tubercular  pus  is  oozing,  suppurating  glands  in  the 
mesenler}',  a  tubercular  appendix  and  even  an  infected  uterus 
must  occasionally  be  removed.  Good  results  have  been  obtained 
by  simply  evacuating  the  ascitic  fluid,  awaiting  an  improvement 
or  a  cure  of  the  tubercular  peritonitis  and  in  a  second  operation 
doing  what  is  necessar\^  to  infected  viscera. 

Repeated  operations  may  be  required  to  evacuate  ascitic 
fluid  which  has  lost  its  bacteriolytic  power.  The  abdomen  has 
been  opened  twice  in  70  cases  and  four  times  in  i  case.  If 
the  tubes  are  removed  at  the  first  operation,  repeated  operations 
are  usually  unnecessary.  Drainage  must  be  avoided  if  possible, 
as  it  predisposes  to  fecal  fistula  and  the  whole  abdominal  wound 
may  Ijreak  down ;  but  in  2  of  the  author's  cases  a  permanent  cure 
followed  drainage,  without  which  it  is  unlikely  the  patient  would 
have  survived  the  operation.  The  systemic  treatment  of  tubercular 
peritonitis  should  never  be  neglected.  After  recovery  from  the 
oi)erati()n  the  j)atient  should  receive  treatment  for  some  time  in  an 
oi)en-air  sanatorium  for  tuberculosis,  or  should  lead  a  healthy 
open-air  life  in  a  favorable  climate. 

Pelvic  hematocele  is  an  intraperitoneal  and  encapsulated 
effusion  of  blood.  According  to  its  situation  it  is  a  retro-uterine, 
ante-uterine,  supra-uterine  or   peri-uterine  (lateral)  hematocele. 
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There  may  be  a  combination  of  these  varieties.  The  conwnonest 
cause  by  far  is  a  tubal  abortion.  Recent  investigations  give  a 
frequency  of  this  cause  from  60  to  95  per  cent.  It  is  safe  to  say 
that  at  least  two-thirds  of  all  cases  are  traceable  to  tubal  gestation. 
Other  causes  are  bleeding  from  the  tubes  and  ovaries  at  the  men- 
strual periods;  regurgitation  of  blood  in  gj'natresia;  rupture  of 
a  pelvic  hematoma  through  the  peritoneum,  usually  the  posterior 
layer  of  the  broad  ligament;  traumatism,  as  a  violent  coitus,  or 
rupture  of  a  blood-vessel  in  a  g}'necological  operation;  hem- 
orrhagic salpingitis  in  association  with  systemic  diseases,  or  ob- 
structed pelvic  circulation;  malignant  neoplasms  of  the  pelvis, 
and  a  secondary  hemorrhage  following  operations  on  the  pelvic 
organs.  The  effusion  of  blood  into  the  pelvis  is  usually  the  pri- 
mar}'  occurrence;  its  encapsulation  by  peritoneal  adhesions,  the 
secondary. 

The  symptoms  of  hematocele  arc  sudden  appearance  of  pelvic 
pain,  fever  (often  to  a  great  height),  nausea  and  vomiting,  tym- 
pany, a  feeling  as  though  the  bladder  and  bowels  must  be  evacu- 
ated, though  the  patient  uniformly  experiences  difficulty  in  evacu- 
ating feces  and  is  often  unable  to  empty  her  bladder;  the  signs 
of  internal  hemorrhage  if  the  effusion  of  blood  is  not  quickly  lim- 
ited and  on  pelvic  examination  a  tumor  in  the  pelvic  cavity,  at  first 
with  the  characteristics  of  free  fluid  in  the  abdomen,  later  a  cystic 
swelling,  or,  if  the  blood  clots,  a  solid  mass,  occupying  one  of 
the  situations  already  mentioned  or  completely  filling  the  pelvic 
cavitv. 

The  terminations  of  a  hematocele  arc  complete  absorption, 
usually  with  persistence  of  peritoneal  adhesions;  recurrent  hem- 
orrhages with  successive  enlargements  of  the  tumor;  persistence 
of  the  encapsulated  accumulation  of  blood  for  months;  evacua- 
tion of  the  blood  through  the  bowel,  bladder  or  vagina;  suppu- 
ration and  the  formation  of  a  pelvic  abscess;  persistence  of  the 
serum  of  the  blood,  and  the  formation  of  a  cystic  tumor. 

The  treatment  is  expectant  if  the  effusion  of  blood  is  small 
in  amount  and  soon  shows  symptoms,  in  its  diminishing  size,  of 
rapid  absorption.  If  the  process  of  absorption  is  very  slow, 
promising  to  require  months  for  the  complete  disappearance  of 
the  tumor;  if  there  is  a  recurrent  hemorrhage,  signs  of  suppu- 
ration, severe  local  disturbance,  any  symptoms  indicating  tubal 
gestation  as  the  probable  cause  of  the  hematocele,  the  operative 
treatment  is  the  safer  and  more  successful.  Posterior  or  anterior 
colpotomy  may  suffice  if  the  blood  is  limited  to  Douglas's  pouch 
or  the  uterovesical  reduplication  of  the  peritoneum.  Usually 
an  abdominal  section  is  more  satisfactory',  giving  a  clearer  view 
of  the  origin  of  the  bleeding,  a  greater  security  against  its  recur- 
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rence,  a  better  chance  to  evacuate  all  liquid  and  clotted  blood, 
and  not  necessitating  drainage  as  a  rule,  unless  there  are  signs 
of  an  unhealthy  condition  of  the  bowel-wall,  with  threatened 
perforation  or  suppuration  of  the  hematocele.  Colpotomy  should 
be  followed  by  drainage. 


PART  XL 
DISEASES  OF  THE  URINARY  TRACT* 

Anatomy. — The  kidney  in  the  female  deserves  no  special 
anatomical  consideration.  Its  distinctive  peculiarity  is  the  ten- 
dency to  abnormal  mobility  on  the  right  side.  About  20  per 
cent,  of  women  have  an  abnormally  mobile  and  displaced  right 
kidney,  but  a  very  much  smaller  proportion  exhibit  symptoms 
from  it. 

The  ureter  *  in  the  female  is  somewhat  shorter  and  wider  than 
in  the  male.  It  is  accompanied  into  the  pelvic  cavity  by  the  in- 
ternal spermatic  vessels.  In  the  pelvis  the  ureter  comes  into 
relationship  from  above  downward  with  the  following  struc- 
tures: the  iliac  vessels,  the  uterine  artery,  the  ovar^',  the  broad 
and  round  ligaments,  the  pelvic  venous  plexus,  the  cervix  uteri, 
the  vagina,  the  posterior  vesical  w-all,  the  rectum.  The  course 
of  the  ureter  is  across  and  in  front  of  the  iliac  vessels,  just  before 
the  internal  iliacs  are  given  off,  downward  along  the  pelvic  wall 
toward  the  tubal  pole  of  the  ovar\^,  along  the  posterior  border 
of  the  ovary  to  the  pelvic  floor.  Running  along  the  base  of  the 
broad  ligament  toward  the  cervix  uteri,  it  is  directed  downward 
and  forward  between  the  anterior  wall  of  the  vagina  and  the 
posterior  wall  of  the  bladder,  for  a  distance  of  i  to  1.5  centimeters 
in  close  relationship  with  the  former. 

Relations  with  the  Uterine  Artery. — The  uterine  artery  runs 
with  and  anterior  to  the  ureter  almost  immediately  after  arising 
from  the  hypogastric,  for  4  to  5  centimeters,  then  crosses  in  front 
of  it  at  the  level  of  the  cervix  uteri,  and  pursues  a  course  inward, 
by  a  turn  at  right  angles  toward  the  cervix,  while  the  ureter  con- 
tinues its  course  downward  and  inward. 

Relations  with  the  Pelvic  Venous  Plexuses. — In  the  neighbor- 
hood of  the  cervix  the  ureter  runs  between  the  vesicovaginal 
plexus  on  its  outer  side,  and  the  uterovaginal  plexus  on  its  inner 
side. 

Relations  with  the  Ovary. — The  free  border  of  the  ovary,  in 

'  The  author  follows  mainly  the  description  of  Waldeyer  in  "  Das  Becken."  A 
most  instructive  and  useful  description  of  the  anatomy  of  the  ureter  is  that  by  Byron 
Robinson  ("  Annals  of  Surgery,"  Dec,  1902).  See  also  Tandler  u.  Halban,  "Topo- 
graphie  des  weiblichen  I'reters  mit  besonderer  Beriicksichtigung  des  pathologischen 
Zustande  u.  der  gynakologischen  Operationen,"  Wien  u.  Leipzig,  1901. 
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the  normal  position  of  the  latter,  rests  directly  upon  the  ureter, 
with  notliing  but  the  peritoneum  between  the  two. 

Relations  wilh  the  Cervix  Uteri. — The  ureter  passes  the  cer- 
vix in  a  curve  from  above  downward,  from  behind  forward,  and 
from  without  inward.     From  the  point  where  the  uterine  artery 
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crnsso,  it  j^nidually  approaches  the  ccr\ux,  so  that  it  is  nearer  the 
anterior  than  the  i)osKTinr  half  of  the  latter.  The  left  ureter  Is 
comnionly  mucli  nuau'r  the  cervix  th;in  the  right.  The  lower 
the  uU-rus  descends  or  is  jiulU-d  down,  the  neaa'r  arc  the  ureters 
to  the  cervix. 
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Relations  with  the  Broad  and  Round  Ligaments. — The  ureter, 
after  entering  the  base  of  the  broad  Hgament,  runs  in  the  para- 
metrium, leaving  the  peritoneum  farther  behind  as  it  pursues  its 
course  to  the  bladder.  It  crosses  under  or  behind  the  proximal 
portion  of  the  round  ligament,  from  which  it  is  separated  by  the 
vesicovaginal  venous  plexus. 

Relations  with  the  Vaginc^-From  the  level  of  the  lowest  jwr- 
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Kig.  481.^ — The  relations  of  the  urttcr  lo  the  uterine  artpry  and  the  cervix  uteri; 
a,  a,  I'rclcr;  ft,  hy[ioBiistrit  or  inliTnal  iliat  artiTy;  c,  ovarian  suspensory  ligament; 
d,  external  iliae  artery;  r,  ulerosacral  liKami'nt;  /,  iL'n'ital  canal;  g,  ulerine  artery; 
A,  [laramctrium;  1',  vaginalbramh  of  uterine  arti-ri';  j,  jHwlrrior  wall  uf  bladder;  i, 
uterus,  hiscrtcd  (Tandler  and  Halimn). 

tion  of  the  anterior  lip  of  the  cervix  the  ureters  run  directly 
under  the  anterior  vaginal  wall  in  a  curved  line  inward,  down- 
ward and  forwani  for  i  lo  1.5  ccniimcters  to  their  entrance  into 
the  bladder.  Pawlik  has  culled  attention  to  a  transverse  fold  of 
mucous  membrane  on  the  anterior  vaginal  wall  about  2.g  to  3 
centimeters  Ix-Iow  the  external  os  uteri  corresponding  with  the 
base  of  the  vesical  trigonum,  the  lateral  borders  being  represented 
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by  two  diverging  folds  springing  from  the  upper  end  of  the  an- 
terior column  of  the  vagina.  The  ureters  are  above  this  area  in 
the  vaginal  wall. 

Relations  ivilh  the  Bladder. 
^VliJ)     ~for   the    space     that     the 
ureters    run    in    relationship 
\     ^?\""^Bi^^^       "  '^''  ^^^  vagina  they  are  also 
'-    .  »*^B^     ,/       directly  under  the  posterior 
ii^\*ML^     A       vesical   wall.     As   they  enter 
^LjgfW    lA      the   bladder   they  turn  quite 
S,^^              r^/f  <^r        sharply  inward.     For  a  short 
''^    ^^          "'^  JP^         distance  the  ureter  runs  within 
the  bladder-wall   (intramural 
portion).      The    greater    the 
distention  of  the  bladder,  the 
Fir.  4fii. — ^Relalions  of  the  ureteral        „,;j„_    ii,„    ^„„„„,: i    .l 

oriri,<.s  «hh  the  mifrnai  meatus  of  the      ^^°-^^  ^"^  Separation  of  the 

urcihra<vi<Tifl).  ureters  and  the  greater  their 

elevation  in  the  pelvic  cavity. 

The   following  measurements  of  the  distances   between   the 

ureters  at  different  levels  arc  quoted  by  Waldeyer  from  Faytt: 

Bcjiaration  of  the  ureters  al  their  origin  from  the  kidneys 6.o-q.o  cm. 

Separationof  iheuri-li-rsatthclevelof  thejironmntory 7.0-8.0  cm. 

Si'iKiration  of   the   ureters   at  the   lei-el   uf  the  fourth  sacral 

verlehra (1.5-9.0  cm. 

Separationof  thj  ureters  at  the  level  of  (he  funiiu*  uteri 6.8-9,5  cm. 

Separaliiinoflhe  ureters  at  the  level  of  tile  isthmus  uteri 50-6-5  cm. 

Sejiaraliiin  of  the  ureters  at  the  level  a(  the  external  os  uteri 4.0-4.5  cm. 

Seimraliiiiiot  the  ureters  al  their  entrance  in  the  hlatliicr-wall ,VO-4S  cm. 

fie|iaratii)ti  of  ureteral  orifices  in  the  liase  of  the  vesical  Irigonum.  a. 5-3.0  cm. 

Se]iaruticinc)f  the  left  ureter  from  ihc  cervix 0.6-2,0  cm. 

Sejiaration  iif  ihe  right  ureter  from  the  cer^■i^i 1.0-3.0  cm. 

The  bladder  of  llic  female  is  bn)ader  than  that  of  the  male, 
but  not  so  large  in  its  anlcroix)stcrinr  diameter.  When  empty 
there  is  a  dqirt-ssion  uptm  its  upper  wall  where  Ihe  fundus  uteri 
rests,  ant]  the  up!>cr  Joins  the  jxjsterior  wall  at  quite  a  sharp  angle. 
The  capacity  of  the  female  bladder  is  ordinarily  less  than  that  of 
the  male,  and  il.s  walls  are  a  third  thinner.  On  this  account  they 
arc  more  elastic,  so  that  the  female  bladder  is  capable  of  greater 
distention  under  unusual  internal  pressure  than  is  the  male.  It 
lies  deeper  in  the  pelvis  than  il  docs  in  the  male.  The  upper  and 
jMistcrior  walls  urf  in  relation  with  the  small  intestines,  the  fundus 
and  corpus  uteri.  The  posterior  wall  below  ihc  angle  of  its  junc- 
tion with  tlie  upper  wall  is  in  relation  with  the  vagina  and  the 
anterior  parametrium.  In  front  and  below  is  the  pudendal  venous 
pic.\u,s;  to  t'ilher  side  and  Ix'low,  the  vesicovaginal  plexuses.  Be- 
hind them  is  the  loose  connective  ti.ssuc  connecting  the  bladder 
with  the  vagina  and  cer\-ix.     The  former  can  easily  be  separated 
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by  a  blunt  dissection  as  far  down  as  the  urethra,  where  the  vaginal 
wall  adheres  tightly  to  the  urethrovaginal  septum.  In  front 
are  the  symphysis  and  fatty  connective  tissue.  Above,  the  peri- 
toneum covers  the  upper  wall  of  the  bladder,  but  not  the  anterior 
or  the  posterior  wall  in  the  empty  condition.  When  distended, 
the  upper  portion  of  the  anterior  wall  is  covered  by  peritoneum, 
but  there  remains  a  space  varying  with  the  degree  of  distention, 
in  which  the  anterior  wall  above  the  symphysis  is  below  and  out- 
side of  the  peritoneal  cavity. 

The  urethra  of  the  female  is  a  cylindrical  canal  3  to  4  centime- 
ters long,  7  to  8  millimeters  in  diameter,  but  with  such  elastic 
walls  that  a  gradual  distention  to  2.5  centimeters  or  more  is  possi- 
ble without  incontinence  of  urine.  There  is  normally  a  spindle- 
shaped  dilatation  of  the  central  portion  of  the  canal.  The  ure- 
thral walls  are  0.5  centimeter  thick.  There  are  the  following 
divisions  of  the  urethra:  The  internal  or  vesical  orifice,  which 
is  very  small,  if  the  sphincter  has  a  normal  tone;  the  intra- 
mural, the  superior  or  free,  the  inferior  or  vaginal  portions  and 
the  external  or  vestibular  orifice,  which  normally  has  the  caliber 
of  a  lead  pencil.  According  to  its  relations  with  surrounding 
structures,  the  urethra  is  further  divided  into  the  supratrigonal, 
trigonal  and  prctrigonal  portions,  or,  from  its  relation  to  the  levator 
ani  muscles  which  run  on  either  side  of  it,  into  the  superior  portion 
above  the  pelvic  diaphragm,  the  pelvic  portion,  and  the  perineal 
or  inferior  portion. 

The  intramural  portion  runs  for  a  ver}^  short  distance  in  the 
bladder-wall.  The  superior  or  free  portion  ends  where  the  ure- 
thral and  vaginal  walls  firmly  unite  to  form  the  urethrovaginal  sep- 
tum. The  inferior  or  vaginal  portion  ends  at  the  external  orifice 
or  meatus.    The  last  is  much  the  longest  of  the  three. 

The  mucous  membrane  of  the  urethra  varies  from  a  light  pink 
to  dark  red  or  purplish  in  color.  It  is  thrown  in  longitudinal  folds, 
about  five  in  number,  one  of  which,  the  crista,  runs  along  the 
middle  of  the  posterior  wall,  and  is  much  the  most  prominent. 
The  cells  vary,  from  below  upward,  from  pavement  epithelium 
in  layers,  to  round  and  columnar  cells.  There  are  small  tubular 
glands  in  the  mucosa,  said  to  be  homologues  of  the  prostatic 
glands.  A  group  of  these  glands  empty  by  a  special  efferent 
duct,  about  12  to  20  mm.  long,  on  each  side  of  the  external  meatus 
just  within  its  orifice  on  the  posterior  wall  (Skene's  ducts). 
There  are  many  smaller  ducts,  glands  and  cr\'pts  about  the  meatus, 
and  the  mucous  membrane  is  corrugated  by  transverse  folds  uniting 
the  longitudinal  plications  which  run  the  whole  length  of  the  canal. 
There  are  three  la  vers  of  muscle-fibers  around  the  urethra:  an 
internal  longitudinal  layer,  next  a  middle,  well-developed  circu- 
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lar  layer,  and  finally  the  striped  circular  fibers  derived  from 
the  urogenital  trigonum  muscle  (compressor  urethrse).  The  un- 
striped  circular  layer  of  muscle  forms  the  leiosphincter  of  the 
urethra.  The  striped  circular  fibers,  present  along  the  whole 
length  of  the  anterior  urethral  wall,  but  only  directly  beneath 
the  bladder  in  the  free  portion  on  the  posterior  urethral  wall, 
constitute  the  rhabdosphincter  of  the  urethra. 

The  urethra  runs  a  curved  course  downward  and  a  little  for- 
ward, with  its  convexity  directed  backward.  The  internal  orifice 
is  below  the  middle  of  the  symphysis  and  about  2.5  centimeters 
back  of  it.  In  front  and  to  the  sides  are  the  pudendal  plexus, 
the  urogenital  trigonum,  the  crura  of  the  clitoris  and  the  bulbs 
of  the  vestibule.  Behind  is  the  vagina,  separated  from  the  free 
portion  by  fibers  of  the  urogenital  trigonum  muscle  and  loose 
connective  tissue,  but  intimately  united  with  the  inferior  or  vaginal 
portion. 

The  external  urinary  meatus  is  a  round,  slit-like  or  star-shaped 
opening  on  an  eminence  usually  crescentic  in  shape,  sometimes 
with  two  lateral  labia,  occasionally  surrounded  by  four  tubercles. 
Directly  below  this  eminence  is  the  tubercle  representing  the  end 
of  the  anterior  column  of  the  vagina. 

The  arterial  supply  is  from  the  internal  pudic,  the  inferior 
vesical  and  branches  of  the  cer\'icovaginal  branch  of  the  uterine 
arter\\ 

The  veins  empty  into  tlic  pudendal  and  vesicovaginal  plexuses 
and  are  continuous  with  the  sinuses  of  the  cavernous  bodies  of 
the  clitoris  and  the  bulbs  of  the  vestibule. 

The  spinal  nerve-supply  is  from  the  pudic  nerve. 

The  lymphatics  emi)ty  into  the  hypogastric  and  the  inguinal 
glands. 

In  about  half  the  cases  examined  bacteriologically  it  is  found 
that  the  urethra  contains  pathogenic  micro-organisms.^ 

The  Examination  of  the  Female  Urinary  Tract. — The  ex- 
amination of  the  urine  is  treated  in  special  works  on  the  subject. 
Investigation  of  the  urine  from  the  female  bladder  is  governed 
by  the  same  rules  that  control  such  examinations  in  general, 
except  that  it  is  always  better  in  the  female  to  examine  a  cathe- 
terized  specimen.  The  collection  of  the  first  part  of  the  urine 
in  a  separate  vessel  is  of  value  in  cases  of  hematuria  and  of  pyuria 
to  determine  whether  the  blood  and  pus  come  from  the  bladder  or 
kidneys.  The  estimation  of  the  amount  of  residual  urine  by 
catheterization  after  spontaneous  urination  is  often  important 
in  cases  of  cystitis  associated  with  cystocele.  In  suspected  neo- 
plasms of  the  bladder,  the  eye  of  the  catheter,  if  it  is  employed, 

*  Piltz,  "Zentralbl.  f.  Gyn.,"  No.  17,  1904. 
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and  the  urinary  sediment  obtained  by  settling  in  a  conical  glass 
or  by  the  centrifuge,  may  contain  fragments  that  are  suitable  for 
microscopical  examination.  In  addition  to  the  examination  of  the 
urine  and  the  use  of  the  catheter,  the  female  urinary  tract  is  ex- 
amined by  the  cystoscope,  (he  urethroscope,  the  fingers,  the  vesical 
sound  and  the  ureteral  bougie  or  catheter. 

CystoKopy. — The  inspection  of  the  interior  of  the  bladder  is 
possible  of  late  years  by  means  of  special  instruments— cysto- 
scopes.  There  are  four  kinds  of  cystoscopes  in  general  use:  a 
simple  cylindrical  speculum  with  reflected  light  from  outside;  a 
cylindrical  speculum  with  an  intravesical  electric  light  in  a  de- 
flected beak;  an  inverted  image  minifying  lens  cystoscope  and 


Fig.  483. — Nitie's  cystoscope  with  tht  t-lcdi 


a  direct  image  magnifying  lens  cystoscope.  A  specialist  should  be 
provided  with  a  good  type  of  each  of  these  instruments  except  the 
first.  If  only  one  cystoscope  is  used  it  should  be  the  cylindrical 
speculum  with  an  electric  light  at  the  distal  or  intravesical  end. 
The  author  uses  a  Nitze  cystoscope  for  the  inverted  magnified 
image,  a  Snell  cystoscope  for  (he  direct  enlarged  image  and  one 
of  the  modcb  of  the  cylindrical  speculum  with  intravesical  hght. 
Cystoscopy  by  the  Nilze  or  Snell  cystoscope  is  conducted  as 
follows:  The  woman  is  arranged  in  the  ordinary  dorsal  position 
with  the  hips  slightly  elevated;  the  external  meatus  is  cleansed 
with  pledgets  of  cotton  and  sublimate  solution;  the  cystoscope 
is  submerged  in  formalin  solution,  i  per  cent.;  the  bladder 
is  distended  with  150  c.c.  sterile  water  by  means  of  a  funnel 
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and  rubber  catheter;  the  cystoscope  is  anointed  with  sterile 
glycerin  as  an  unguent;  if  the  urethra  is  sensitive,  it  may  be 
cocainized  by  means  of  a  Fritsch  urethral  tube  attached  to  a 
hypodermatic  syringe.  After  the  introduction  of  the  cystoscope 
the  attachment  to  the  battery  is  made  and  the  light  is  turned 
on.  The  four  quadrants  of  the  bladder  are  examined  in  turn, 
allowance  being  made  for  the  magnification  of  the  objects  seen. 
Care  must  be  exercised  not  to  touch  the  bladder-walls  with  the 
end  of  the  instrument,  which  becomes  very  hot,  and  to  turn  off 
the  light  and  wait  a  moment  before  withdrawing  the  tube  through 
the  urethra.^ 

The  cylindrical  speculum  is  used  in  the  following  way:  The 
cystoscope  is  submerged  in  a  i  per  cent,  formalin  solution;  the 


Fig.  486. — Aspirator  for  sucking  residual  urine  out  of  the  bladder. 


^ 


Fig.   487. — Urethroscope   and   its   obturator. 

patient  is  put  in  the  dorsal  position  with  the  buttocks  extremely 
elevated,  by  tilting  up  a  Trendelenburg  table;  she  is  held  in 
position  either  by  slinging  a  sheet  around  her  neck  and  fastening 
the  ends  to  the  uprights  at  the  fcx)t  of  the  table  or  by  sliding  down 
the  shoulder  pieces  far  enough  to  keep  her  hips  projecting  over  the 
end  of  the  tabic;  the  external  meatus  is  cleansed  and  she  is  catheter- 
ized;  if  the  patient  is  not  anesthetized,  the  urethra  is  cocainized 
by  Fritsch's  tube  (4  to  10  per  cent,  solution);  if  necessar\%  it 
is  dilated  by  bougies;  the  cystoscope,  i)rovided  with  an  obtu- 
rator, is  anointed  with  glycerin  and  inserted;  the  light  is  turned 
on  after  the  connection  with  the  batter)'  is  made,  recollecting 
that  the  small  lamps,  which  do  not  become  hot,  will  not  stand 

'  The  cold  lamps  obviate  the  danger  of  burning  the  bladder  and  urethra. 
.^7 
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a  current  of  more  than  6  volts.  On  removing  the  obturator  the 
bladder  b  distended  with  air.  If  it  does  not  expand  satis- 
factorily, the  instrument  is  provided  with  a  glass  window  to 
be  insened  in  the  proximal  end  and  with  a  nozzle  and  stop- 
cock through  which  either  air  or  water  can  be  injected  into  the 


Fig.  488. — Light  caniei  for  urethroscope. 


Fig.  489- 


light  fixture  for  the  light  of  any  of  the  endoscopes. 


bladder;  if  the  former  is  used,  the  intake  of  the  bulb  syringe 
should  be  held  near  the  flame  of  an  alcohol  lamp  so  that  the 
air  shall  be  hot  and  consequently  not  irritating  to  the  bladder- 
wall.  Accumulating  urine  is  removed  by  the  suction  apparatus 
(Fig.  486).    This  instrument  not  only  allows  a  good  view  of  all 
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portions  of  the  bladder,  but  permits  also  direct  applications  to  the 
mucosa,  the  insertion  of  ureteral  catheters,  the  use  of  forceps  and 
of  the  wire  fcraseur. 

The  urethra  may  be  examined  by  cylindrical  specula  and  re- 
flected light,  but  the  best  urethroscope  is  a  cylindrical  speculum 
provided  with  a  small  electric  lamp  at  its  distal  extremity. 
Guarded  by  its  obturator,  it  k  inserted  past  the  sphincter  of  the 
bladder.  The  obturator  is  withdrawn,  the  light  is  turned  on  by 
the  rheostat  of  the  battery  to  which  the  wires  are  attached,  and 
the  instrument  is  slowly  withdrawn,  so  that  the  vesical  sphincter 
and  successive  folds  of  the  mucous  membrane  come  plainly  into 
\iew.  The  bladder  must  be  empty  before  the  urethroscope  is 
inserted. 

The  battery  for  the  cystoscope  and  urethroscope  may  be  a 
small,  light,  dry-cell  battery  with  a  rheostat,  if  one  uses  the  Ameri- 
can instruments.    The  Nilze  cystoscope  requires  a  more  powerful 


Fig.  490, — DilTercnl  form?  of  urilcral  orifices  (Vicrtel)- 

batterj'.  There  has  been  recently  imroduccd  a  convenient  attach- 
ment to  the  electric  light  fixlures  of  any  house  or  office  that  gives 
the  necessary  light  for  all  kinds  of  endoscopes,  obviating  the 
necessity  of  transporting  a  battcrj'  and  avoiding  ihc  awkward 
possibility  of  a  failure  of  current  in  the  midst  of  an  examination. 
The  ureters  arc  examined  by  the  cystoscope,  the  ureteral 
ound  or  catheter  and  by  palpation. 

By  the  cystoscope  the  ureteral  orifices  are  inspected.     They 

ie  at  either  extremity  of  the  inter-ureteric  ligament,  at  the  angles 

of  the  base  of  the  tri(;onum.     Their  scjwration  from  one  another 

varies  from  13  to  40  millimeters,  and  the  distance  of  the  inter- 

jretcric  ligament  from  the  vesical  sphincter  varies  from  8  to  35 

nillimcters.     One  ureteral  orifice  is  first  located  by  deflecting  the 

ystoscope  toward  the  corresjmnding  side;  the  other  is  then  found 

'  moving  the  cn<l  of  the  cystoscope  along  the  inter-ureteric  liga- 

nt  until  the  other  comes  in  view.    The  orifices  are  usually  at 

apex  of  a  Ihlle  nipple  and  are  circular  in  outline.     They  may 
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be  slit-like  in  shape,  or  simple  depressions  without  a  nipple-like 
projection.  Blood-vessels  commonly  radiate  from  them  in  the 
bladder-wall  and  the  urine  is  projected  from  them  in  intermittent 
jets  about  once  in  twenty-five  seconds,  showing  the  peristakis  of  the 
ureters  and  the  probability  that  they  are  provided  with  a  sphincter 
that  prevents  regurgitation  of  urine  from  the  bladder. 


KiR-W.-lli 
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The  urine  as  it  spuns  from  the  ureters  is  more  readily  seen  if, 
twenty  minutes  before  the  cj'stoscopic  examination,  i  grain  of 
methylene  blue  in  lo  minims  of  water  is  injected  in  the  buttock. 

ff  it  is  desirefi  lo  collect  the  urine  from  the  ureters  separately, 
a  ureteral  catheter  may  be  readily  inserted  by  either  the  lens 
cystosco]>c  with  water  dilatation  or  the  cylindrical  speculum  with 
air  di.slention.  With  the  latter  it  is  usually  more  convenient,  but 
not  nccessar)',  to  keep  a  stylet  in  the  catheter  until  its  point  is 
well  engaged  in  the  ureteral  orifice,  when  it  is  withdrawn  and  the 
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catheter  is  pushed  in  as  far  as  is  desired,  even  to  the  pelvis  of  the 
kidney.  The  lens  cystoscopes  are  provided  with  separate  tubes 
through  which  the  ureteral  catheters  pass.  The  Nitze  cystoscope 
has  an  arrangement  by  which  the  tip  of  the  catheter  is  deflected 
toward  the  ureteral  oriiice.  The  catheters  should  be  of  different 
colors, — red  and  black,^and  a  note  should  be  taken  of  which 
is  in  the  right,  which  is  in  the  left,  ureter.  If  they  are  pushed  in  far 
■  enough  there  is  little  danger  of  their  slipping  out.  They  can  re- 
main for  as  many  hours  as  is  desired,  until  a  sufficient  quantity  of 
urine  is  collected  in  separate  vessels  from  each  kidney  or  until 
ample  time  is  allowed  to  demonstrate  the  absent  or  deficient 
function  of  one  kidney.  Meanwhile  the  woman  is  removed  from 
the  table  on  which  the  cystoscopy  has  been  practised  and  rests 
comfortablv  in  bed. 


Fig.  493. — Calhclin's  urinary  segrcRaU 


If  it  is  desired  to  sound  and  not  to  cathetcrizc  the  ureters,  the 
procedure  may  be  the  same,  or  an  inflexible  metal  instrument 
may  be  used.  Kelly  has  designed  a  wax-tipped  sound  to  test  for 
calculi.  The  array,  however,  is  more  reliable  for  this  purpose. 
Metal  or  wax-lipped  sounds  must  be  inserted  through  the  main 
lumen  of  the  cystoscope.  They  can  onlj'  be  employed  through  the 
open  cylindrical  instrument.  No  direct  manipulation  or  instru- 
mentation is  ])05sible  through  the  lens  cystoscopes,  except  the  use 
of  the  wire  snare  through  the  "operating"  cystoscope. 

Three  instruments  have  been  designed  to  collect  the  urine  sep- 
arately from  the  ureters  without  catheterization.  The  Harris 
instrument  makes  a  watershed  of  the  vesical  wall  between  the 
two  ureteral  orifices.    It  is  reliable  and  efficient  for  its  purpose, 
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no  doubt,  but  is  painful  to  the  patient  and  scarcely  inspires  the 
physician  with  the  same  certainty  that  he  is  obtaining  the  result 
desired  as  does  the  catheterization  of  the  ureters. 

The  instrument  designed  by  Cathelin  is  most  useful  in  the 
male  bladder.  It  is  supposed  to  establish  a  water-tight  barrier 
between  the  two  ureteral  orifices  by  a  rubber  diaphragm.  Luys's' 
instrument  for  segregating  the  urine  is  based  on  the  same  principle. 
The  last  two  instruments  are  much  less  painful  to  the  patient 
than  the  Harris  segrcgator,  and  are  quite  as  reliable. 

The  author  has  used  all  three  of  these  segregatois  if  catheteri- 
zation of  the  ureters  has  been  un sat b facto rj-  or  is  impracticable. 
The  Luys  instrument  is  the  best. 


Palpation  of  the  ureters  is  only  possible  if  they  are  patho- 
logically thickened  and  if  they  arc  not  .surrounded  by  cellulitic 
exudate.  In  a  favorable  case  they  may  be  felt  in  their  course 
from  the  bladder  through  ihc  vesicovaginal  septum  and  the  para- 
metrium by  a  vagina!  examination.  The  fingers  of  the  left  hand 
palpate  the  left  ureter  while  pressure  is  made  from  above  through 
the  abdominal  wall.  The  right  hand  is  used  internally  to  pal- 
pate the  righi  ureter.  The  index  finger  or  the  index  and  middle 
fingers  arc  swept  outward  from  the  middle  line  over  the  upper 
anterior  vaginal  \vd\\  until  the  cord-like  ureter  is  felt.  The  Fal- 
n  of  (be  Two  Uiines:" 
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lopian  tube  or  the  round  ligament  might  be  mistaken  for  it,  if 
one  is  not  careful  to  trace  its  course. 

The  kidney  is  examined  by  bimanual  palpation.  The  most 
convenient  way  is  to  sit  the  patient  bolt  upright,  with  the  back 
supported,  the  feet  resting  upon  a  support  that  keeps  the  legs 
and  thighs  well  flexed,  the  arms  hanging  limp  by  her  side,  while 
she  breathes  deeply  through  her  mouth.  One  outspread  hand 
of  the  examiner  is  placed  over  the  lumbar  region,  the  fingers  of 
the  other  are  inserted  under  the  floating  ribs  in  front.  The  mobil- 
ity, size,  and  position  of  the  kidney  may  be  thus  appreciated  in  a 
favorable  case — that  is,  if  the  patient  is  thin,  has  relaxed  abdomi- 
nal walls,  and  particularly  if  the  kidney  occupies  a  lower  position 
than  normal.  Other  methods  of  palpating  the  kidney  are  prac- 
tised as  follows:  (i)  The  patient  is  placed  in  the  dorsal  position, 
with  the  thighs  flexed  and  abducted  and  with  the  legs  flexed  on 
the  thighs;  (2)  the  patient  stands  with  the  body  bent  forward, 
supported  by  resting  her  hands  on  the  back  of  a  chair;  or  (3)  she 
assumes  the  knee-elbow  position.  In  any  of  these  positions  the 
palpation  is  conducted  by  the  physician  as  already  described, 
the  lower  pole  of  the  kidney  at  least  being  caught  and  balanced 
between  the  hands.  If  it  is  compressed  between  the  fingers  of  the 
outspread  hands,  it  may  usually  be  displaced  upward  under  the 
ribs.  If  the  kidney  is  the  seat  of  a  tumor,  the  ordinary  dullness 
on  percussion  in  the  loins  extends  outward  and  forward.  The 
course  of  the  colon  over  the  tumor  may  be  mapped  out.  There 
is  no  resonance  behind  a  renal  tumor. 

Congenital  malformations  of  the  bladder  are  in  the  main 
the  same  in  both  sexes.  Exstrophy,  diverticula,  duplicity  and 
vertical  septa  are  more  common  in  males  than  in  females.  There 
may  be  absence  of  the  bladder  with  insertion  of  the  ureters  in  the 
urethra.  Hypospadias  and  epispadias  have  the  peculiarities  in  the 
female  that  in  the  former  there  is  often  an  associated  ill  develop- 
ment of  the  vagina  and  coitus  may  be  practised  per  urethram  into 
the  bladder  without  developing  incontinence;  in  the  latter  there  is 
an  opening  into  the  bladder  through  the  lower  anterior  abdominal 
wall  above  the  symphysis. 

Displacements  of  the  Bladder. — In  addition  to  the  com- 
mon displacement  of  a  cystocele  already  described,  there  may  be 
hernia  of  the  bladder  through  the  inguinal  or  crural  canal  or 
through  the  linea  alba  over  the  symphysis.  There  is  usually  a 
sacculated  condition  or  a  diverticulum  in  such  cases. 

Total  inversion  of  the  bladder  through  the  urethra  has  been 
recorded. 

Diseases  of  the  Bladder. — Cystitis  is  an  inflammation  of  the 
vesical  mucous  membrane  caused  by  microbic  infection  or  by 


584  Diseases  of  the  Urinary  Tract 

chemical  irritation.  The  vast  majority  of  cases  are  due  to  infec- 
tion. The  micro-organisms  responsible  for  the  inflammation  are 
bacilli  or  cocci.  Among  the  former  are  the  tubercle  bacillus,  the 
bacterium  coli  commune,  the  urobacillus  liquefaciens  septicus,  the 
coccobacillus  and  the  typhoid  bacillus;  among  the  latter,  gono- 
cocci,  streptococci,  staphylococci  and  pneumococci.  The  micro- 
organisms are  usually  introduced  into  the  bladder  by  a  catheter, 
but  they  can  wander  in  from  the  urethra*;  they  may  come  from 
the  blood,  as  in  typhoid  and  the  other  infectious  fevers;  they  may 
be  carried  into  the  bladder  through  a  perforation  in  its  wall 
by  which  a  pelvic  abscess  is  evacuated;  they  may  penetrate  the 
bladder- wall,  as  in  a  case  of  septic  peritonitis  or  paravesical  abscess 
before  rupture;  they  may  come  direct  from  the  bowel  through  an 
entero vesical  fistula;  and  they  may  descend  from  the  kidneys 
or  ureters.  The  vesical  mucous  membrane  in  its  normal  condi- 
tion is  resistant  against  infection.  Bacteriuria  is  often  observed 
without  infection  of  the  urinar}'  tract.  Pus  may  flow  through  the 
bladder  from  a  pelvic  abscess  or  from  the  kidneys  without  exciting 
cystitis.  Predisposition  is  usually  necessary  for  infection,  in  a 
lowered  vitality  of  the  bladder  epithelium,  congestion  or  traumatism 
of  the  mucous  membrane.  The  commonest  cause  of  a  lowered 
resisting  power  is  overdistention  of  the  bladder.  Particularly 
virulent  micro-organisms,  however,  are  capable  of  exciting  an  in- 
flammation in  a  perfectly  healthy  and  normal  bladder-wall.  It 
is  said  that  two  hours  suffice  for  the  ammoniacal  decomposition 
of  the  urine  and  the  inception  of  a  septic  cystitis  (Roosing). 

Cystitis  may  follow  chemical  irritation  from  the  administration 
of  drugs.  Cant  ha  rides  has  this  power  pre-eminently.  It  is  also 
the  result  of  injecting  strong  solutions  into  the  bladder.  It  is  a 
disi)uted  point  whether  the  ammoniaad  decomposition  of  urine 
by  the  micrococcus  urex  and  other  organisms  is  a  cause  or  the 
effect  of  cystitis.  The  weight  of  expert  opinion  leans  to  the  latter 
view. 

The  Varieties  0}  Cystitis. — The  commonest  kind  of  cystitis  is 
an  acute  catarrhal  inflammation  affecting  most  severely  the 
base  of  the  bladder,  but  extending,  at  least  as  a  marked  injection 
of  the  vessels,  to  the  rest  of  the  mucous  membrane.  Under  appro- 
priate treatment  this  form  of  cystitis  quickly  subsides  and  disappears 
without  serious  consequences.  If  neglected  or  inappropriately 
treated,  it  results  in  a  chronic  inflammation  of  the  trigonum  and 
neighboring  mucous  membrane  (see  plate),  with  distressing  symp- 
toms, often  obstinately  resisting  treatment.    Another  frequent  form 

'  Piltz  found  pathogenic  bacteria  in  the  urethral  canal  in  48  per  cent,  of  the 
gynecological  and  in  86  per  cent,  of  the  puerperal  cases  examined  (loc.  cit.). 
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is  a  hyperemia  rather  than  an  actual  inflammation  from  the  conges- 
tion of  menstruation,  pregnancy,  neighboring  pelvic  and  abdom- 
inal tumors,  masturbation,  sexual  or  alcoholic  excess,  and  the  use 
of  some  drugs,  as  cantharides.  The  presence  of  a  stone  or  a 
neoplasm  in  the  bladder  may  produce  either  a  hyperemia  or  an 
intense  cvstitis. 

Membranous  cystitis  is  rare,  occurring  in  the  gravest  forms  of 
vesical  infection  in  the  puerperium  or  in  consequence  of  the  ex- 
treme distention  of  the  bladder  with  an  incarcerated  retroflexed 
uterus  or  with  a  myoma  impacted  in  the  pelvis.  The  mucous  mem- 
brane is  thickened,  gangrenous,  and  exfoliated.  Masses  of  foul 
membrane  are  expelled  with  the  urine,  which  has  a  horribly  fetid 
odor,  or  block  up  the  neck  of  the  bladder  and  obstruct  the  flow 
of  urine.  Suppuration  occurs  under  the  exfoliated  membrane  and 
pus  may  be  evacuated  in  large  quantities  by  pushing  a  catheter 
through  the  soft,  necrotic  mucosa. 

Tuberculous  cystitis  is  most  often  seen  in  young  women  or  girls 
and  is  usually  the  consequence  of  a  tuberculous  nephritis.  The 
infection  may,  however,  occur  by  way  of  the  blood  or  lymph 
channels,  by  the  urethra  as  an  ascending  infection  from  the  geni- 
talia, from  contiguous  structures  or  from  the  urine.  There  first 
appear  little,  grayish  nodules  in  the  trigonum  and  neighborhood 
of  the  ureteral  orifices,  surrounded  by  an  area  of  reddened  mem- 
brane; caseation  and  ulceration  of  the  tubercles  rapidly  follow, 
with  coalescence  of  the  ulcers,  until,  in  extreme  cases,  the  whole 
interior  of  the  bladder  is  an  ulcerated  surface,  the  color  of  raw 
beef. 

Gonorrheal  cystitis  predisposes  to  tuberculosis.  The  urine,  in 
spite  of  the  large  quantity  of  pus  in  it,  remains  acid. 

Ulcerative  cystitis  may  be  due  to  tuberculosis,  to  gonorrhea,  to 
microbic  infection  of  any  kind,  to  localized  impairment  of  nutrition, 
to  foreign  bodies,  to  malignant  tumors  and  to  traumatism.  The 
ulcer  may  be  single  (solitary  ulcer)  or  multiple,  superficial  or  deep. 
The  edges  are  usually  infiltrated  and  the  surface  coated  with  urine 
salts.  Perforation  of  the  bladder  may  occur,  followed  by  fatal 
peritonitis  or  paravesical  suppuration. 

Symptoms  and  Diagnosis. — The  three  distinctive  symptoms 
of  cystitis  are  vesical  tenesmus,  pain  and  mucopus  in  the  urine. 
In  the  acute  form  there  is  fever,  usually  moderate  in  degree, 
sometimes  high.  Hematuria  is  not  symptomatic  of  cystitis  in 
the  female,  as  it  often  is  in  the  male.  In  tuberculous  cystitis 
there  may  be  intense  vesical  pain,  tenesmus  and  evidence  of 
tuberculous  processes  elsewhere.  There  is  always  loss  of  weight. 
Tubercle  bacilli  in  the  urine  are  a  positive  sign,  but  they  are  not 
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easily  or  always  found. ^  Membranous  cystitis  is  recognized  by 
the  mechanical  obstacle  to  the  evacuation  of  the  bladder,  by  the  foul 
odor,  by  the  passage  of  necrotic  mucous  membrane  and  by  the  feel 
of  the  desquamated  membrane  when  the  catheter  is  introduced ; 
also  by  the  evacuation  of  pus  collected  behind  the  membrane. 
There  may  be  pneumaturia  and  a  fecal  odor  to  the  urine  if  there 
is  a  communication  with  the  bowel;  but  pneumaturia  is  possi- 
ble without  a  urinary-fecal  fistula.  If  the  latter  exists,  vegetable 
matter  and  striped  muscle-fiber  may  be  seen  in  the  urine  in  a 
microscopical  examination.  The  best  and  surest  means  of  diag- 
nosticating cystitis  in  all  its  forms  is  cystoscopy.  Tubercles,  ulcers, 
fistulae,  foreign  bodies,  neoplasms  and  calculi  can  be  seen.  The 
degree  and  extent  of  the  inflammation  of  the  mucous  membrane 
are  also  plainly  visible. 

Treatment. — For  an  acute  cvstilis  the  treatment  should  be 
rest  in  bed,  liquid  diet,  large  quantities  of  water  by  the  mouth, 
the  administration  of  urotropin^  and  salol,  each  5  grains,  alternat- 
ing QXQvy  three  hours,  and  an  irrigation  of  the  bladder  tuice  a 
day  with  boracic  acid  solution,  gr.  xv-f.5J,  through  a  two-way 
catheter  or  bv  an  ordinarv  soft-rubber  catheter  attached  to  a 
funnel;  4  to  8  ounces  of  the  solution  should  be  poured  in  at  a 
time,  allowed  to  remain  for  a  minute  or  two,  and  then  allowed  to 
flow  out.  If  the  two-way  catheter  is  used,  the  outlet  is  stopped 
by  the  thumb  until  the  desired  quantity  is  injected;  if  the  funnel 
and  catheter  are  employed,  depressing  and  inverting  the  former 
drains  off  the  fluid  in  the  bladder.  The  injection  should  be  re- 
peated at  least  half  a  dozen  times  at  a  sitting.  If  the  fluid  is 
simply  allowed  to  flow  through  a  two-way  catheter,  only  the 
lower  part  of  the  bladder  is  washed  unless  the  tip  of  the  catheter 
is  pushed  in  until  it  impinges  against  the  vertex  of  the  bladder; 
even  then  the  lateral  walls  are  not  irrigated.  If  the  cystitis  is 
gonorrheal  in  origin,  4  to  6  ounces  of  a  2  to  5  per  cent,  argyrol 
solution  should  be  injected  after  the  boracic  acid  irrigation  and 
should  be  allowed  to  remain  until  it  is  spontaneously  evacuated. 

'  The  examination  for  tubercle  bacilli  in  the  urine  is  conducted  as  follows:  The 
total  amount  of  urine  passed  in  twenty-four  hours  is  collected  and  allowed  to  sedi- 
ment for  twenty-four  hours.  The  supernatant  urine  is  decanted  off  and  the  sediment 
is  centrifugate<l  in  successive  portions,  each  time  i>ourinf^  olT  the  clear  urine,  until  the 
tube  of  the  centrifuge  is  half  full  of  the  purulent  sediment.  A  portion  of  this  is  then 
spread  thinly  on  glass  slides,  at  least  four  of  which  should  be  prepared.  A  slide  is 
preferal^le  to  a  cover-glass,  as  it  gives  a  voider  field  for  examination.  The  slides  are 
then  fixed  and  staine<l  in  the  onlinarv  wav:  bv  hot  carlx)l-fuchsin  for  five  minutes, 
decolorized  by  5  ])er  cent,  sulphuric  acid  till  no  red  tinge  remains  on  the  slide  (usu- 
ally thirty  to  sixty  seconds)  and  counterstained  by  an  atjiieous  solution  of  methylene- 
blue.  This  method  gives  a  clearer  sj^ecimen  than  can  be  obtained  by  the  use  of 
(iabbc'tt's  stain. 

'  Helmitol,  a  combination  of  anhydro-methylene  citrate  with  un>tropin,  is 
claimed  to  be  much  superior  to  urotropin  alone.     The  dose  is  15  to  20  grains. 
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In  ulcerative  cystitis  the  ulcers  should  be  treated  through  a 
cylindrical  cystoscope  by  applications  of  the  strongest  possible 
solutions  of  nitrate  of  silver  or  by  fusing  the  solid  salt  on  the  end 
of  a  probe.  A  few  applications  usually  suffice.  If  they  are  fol- 
lowed by  bleeding  from  the  ulcerated  surfaces,  Shober  suggests 
applying  powdered  suprarenal  extract  or  adrenalin  solution.  If 
the  ulceration  is  too  extensive  for  such  strong  applications,  the 
treatment  may  be  like  that  of  gonorrheal  cystitis.  Persistent 
irrigation  alone  will  sometimes  cure  the  most  unpromising  cases.* 
Curettage  of  the  ulcerated  surfaces  has  been  successful  when  other 
treatment  has  failed.    The  smallest  size  Sims  sharp  curet  can  be 


Fig.  495. — Pezzer's  self-retaining  soft  rubber  catheter,  with  raised  top  and  two 

openings. 

A B^ 


Fig.  496. — Wetherill's  self-retaining  catheter  and  vesical  irrigator.  The  end 
of  the  tube  b  pulled  through  from  A  to  B.  The  two  ends  are  fastened  together 
at  C,  and  fenestrated. 

inserted  through  the  largest  size  cystoscope  and  the  granulation 
tissue  scraped  away.  Free  bleeding  may  be  controlled  by  adre- 
nalin solution.  Drainage  by  a  vesicovaginal  fistula  is  sometimes 
necessary.  A  sound  is  inserted  through  the  urethra  past  the  neck 
of  the  bladder.  Its  point,  held  firmly  in  the  middle  line,  is  de- 
pressed to  make  the  vesicovaginal  septum  prominent ;  a  vertical 
opening  is  made  through  the  septum  upon  the  point  of  the  sound 
with  knife  or  scissors;  the  vesical  is  united  to  the  vaginal  mucous 
membrane  with  interrupted  catgut  sutures.    After  the  cystitis  is 

*  I  have  seen  a  tuberculous  ulceration  of  the  bladder  involving  its  whole  inner 
surface  cured  in  this  way.  Some  months  after  the  institution  of  the  treatment  the 
vesical  mucosa  was  perfectly  white  and  entire,  but  much  thickened  and  wrinkled. 
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cured,  the  opening  is  closed  by  an  operation  for  the  vesicovaginal 
fistula.  Urethral  drainage  may  suffice,  and,  if  it  does,  is  to  be 
preferred  to  vesicovaginal  drainage.  A  Skene  or  a  mushroom 
retention  catheter  is  inserted  in  the  urethra;  a  rubber  tube  is  at- 
tached to  it  and  led  into  a  urinal.  Regular  irrigation  is  required 
to  keep  the  catheter  from  being  clogged  with  urinary  salts.  A 
simpler  and  often  a  better  plan  is  to  fill  the  bladder  with  water, 
to  insert  a  piece  of  rubber  tubing  in  the  urethra  until  the  water  in 
the  bladder  escapes — that  is,  just  past  the  sphincter  at  the  neck  of 
the  bladder — ^and  then  to  fasten  the  tube  by  a  few  fine  silk  stitches 
to  the  mucous  membrane  of  the  external  meatus.  The  tube  must 
be  long  enough  to  be  led  into  a  urinal.  The  external  meatus  should 
be  cocainized  before  inserting  the  tube  and  the  stitches.  Wetherill 
has  designed  an  ingenious  drainage  tube  for  the  bladder,  which 
does  not  require  sutures.  Membranous  cystitis  usually  requires 
vesicovaginal  drainage,  frequently  repeated  irrigation  with  boric 
acid  solution,  the  removal  of  necrotic  membrane  with  forceps 
through  the  fistula  or  the  urethra,  and  the  evacuation  of  pus  col- 
lected behind  the  partially  exfoliated  membrane.  It  may  be 
necessar\'  to  direct  the  treatment  rather  to  the  cause  of  the  in- 
flammation  than  to  the  cystitis  itself.  Calculi  and  neoplasms 
must  be  removed.  If  there  is  a  constantly  recurring  infection 
from  the  kidneys,  a  pelvic  abscess  or  the  bowel,  the  pyelitis,  the 
pelvic  abscess  or  the  fecal  fistula  must  be  cured  before  the  cys- 
titis can  be  expected  to  get  well.  Nephrotomy,  drainage  of  the 
pelvis  of  the  kidney  or  nephrectomy  may  be  required.  It  may 
be  nccessar)'  to  drain  a  pelvic  abscess  through  an  incision  into  the 
parametrium  above  Poupart's  ligament,  or  in  the  same  way  to 
establish  a  vent  for  the  fecal  fistula,  whereupon  the  opening  in  the 
bladder  commonly  closes  quickly. 

Contraction  of  the  bladder,  with  a  consequent  diminution  of 
capacity  and  distressing  frer|uency  of  urination,  is  often  seen  in 
women,  usually  originating  in  a  nervous  habit  of  frequent  urina- 
tion, but  sometimes  the  result  of  cystitis,  of  inflammatory  adhesions 
around  the  bladder  and  of  an  anterior  fixiition  of  the  uterus.  The 
diagnosis  is  made  by  injection  of  measured  quantities  of  water  and 
by  cystoscopy.  The  capacity  of  the  bladder  may  be  reduced  to 
an  ounce  or  two,  as  is  demonstrated  if  water  is  allowed  to  flow 
through  a  rubber  tube  attached  to  a  funnel  at  a  height  of  a  foot 
above  the  bladder.  Cystoscopy  shows  a  wrinkled  and  corrugated 
mucous  membrane.  The  treatment  is  daily  injections  of  increasing 
quantities  of  water,  beginning  with  a  small  amount  and  very 
gradually  increasing  it  so  as  to  avoid  unnecessarily  hurting  and 
discouraging  the  patient.  She  can  co-operate  with  the  physician 
by  resolutely  increasing  the  intervals  between  urinations  from 
day  to  day,  if  only  by  five  minutes. 
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Edema  of  the  bladder-wall  may  be  seen  by  cj'stoscopy  associated 
with  papillary  excrescences  of  the  mucous  membrane  as  a  localized 
condition  in  the  papilloma  itself  or  more  generally  diffused  over  the 
bladder-wall.  It  may  affect  the  prolapsed  mucous  membrane 
of  the  ureters,  or  may  occur  in  the  shape  of  cyst  formations  in  the 
bladder-wall  associated  with  cystitis.  Disturbances  in  the  circula- 
tion, such  as  may  be  caused  by  the  pressure  of  a  p)essary,  are 
occasionally  associated  with  bullx  of  the  vesical  wall.  The  con- 
dition disappears  if  appropriate  treatment  is  directed  to  the  cause. 

Neoplasm)  of  (he  Female  Bladder, ^Neoplasms  of  the  bladder 
are  most  commonly  papillomatous  polyps,  although,  like  al!  tumors 
of  the  bladder,  they  are  rare.  The  tumor  is  usually  pedunculated, 
grows  very  slowly,  and  occasionally  reaches  a  large  size.  There 
is  profuse  hemorrhage,  which  is  the  chief  clinical  symptom,  a 
tendency  to  recurrence  and  to  carcinoma- 
tous degeneration.  The  growth  is  not 
essentially  malignant,  but  can  scarcely  be 
called  benign. 

»  Carcinoma  oj  Ihe  bladder  is  usually  an 
extension  of  carcinoma  of  the  cervix  uteri. 
It  can,  however,  occur  primarily  in  the 
vesical  wall  as  a  submucous  thickening 
followed  by  nodular  formations  around 
the  original  growth,  and  cvenlually   by 
ulceration.     It  may  originate  in  a  malig-         Fig. 497.-PapillomaioiB 
nant  degeneration  of  a  papilloma.     The    polyp  of  the  bUdder  (Vier- 
symptoms  are  at  first   vesical  tenesmus    '«!)■ 
and  pyuria;   later  hematuria,  foul-smell- 
ing urine,  infection  of  the  ureters  and  of  the  pelves  of  the  kidneys. 

Mucous  polyps  occur  mainly  in  children  and  young  girls,  grow 
iBpidly,  reach  a  large  size  and  may  protrude  from  the  external 
meatus  of  the  urethra. 

Adenoma,  myoma,  dermoid  and  sarcoma'  of  the  bladder  have 
been  described.  The  rupture  of  a  vesical  dermoid  into  the  bladder 
and  discharge  of  hair  (trichiasis  vesica)  suggest  the  opening  of  an 
ovarian  dermoid  (ovulogenous  cyst)  into  the  bladder.  Hysterical 
women  have  been  known  to  put  hair  into  their  urine  to  excite 
sympathy  and  interest.' 

Gummala  of  the   bladder  may  give    rise  to  hematuria  and 

'  I  had  tht  opportunity  of  seeing  an  interesting  case  of  the  kind  in  the  service 
of  my  colleague,  Dr.  John  B.Shober.  The  tumor  projected  inlo  the  bladder,  pene- 
traleid  its  wall,  and  was  attached  to  the  periosteum  of  the  horizontal  ramus  of  the 

'  A  woman  seen  in  consultation  with  Dr,  T.  Parry  Tyson  put  the  fur  of  a  cat 

in  her  urine.  A  pelvic  enaminalion  showed  the  presence  of  a  tumor  between  the 
uterus  and  the  bladder.  We  were  both  deceived  until  the  operation  proved  the 
tumor  to  be  a  pseudomucitt  cyst  without  communication  with  the  bladder. 
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dysuria.  They  disappear  when  the  patient  is  brought  under  the 
influence  of  specific  treatment. 

The  most  distinctive  symptom  of  neoplasms  in  the  bladder  is 
hematuria.  Pain  may  be  absent.  Tenesmus,  pyuria  and  sudden 
interruption  of  the  stream  of  urine  may  be  observed. 

Palpation  of  the  bladder  in  a  bimanual  examination  may  re- 
veal a  tumor  in  it,  but  the  growth  may  be  so  soft  that  it  is  im- 
perceptible. A  catheter  may  remove  a  small  piece  of  the  growth 
in  its  fenestra.  Palpation  of  the  bladder  by  the  insertion  of  the 
Uttle  finger  through  the  urethra  or  by  the  insertion  of  a  finger 
through  an  explorator)'  incision  in  the  vesicovaginal  septum  is 
permissible,  but  the  diagnosis  is  best  made  by  cystoscopy. 

The  treatment  is  the  removal  of  the  growth  by  a  wire  snare 
through  the  urethra,  by  an  incision  through  the  vesicovaginal 
septum  or  by  a  suprapubic  cystotomy.  In  a  vaginal  cystotomy 
the  knee-chest  posture  is  an  advantage.  The  best  method  is  the 
suprapubic  cystotomy  in  the  Trendelenburg  posture.  A  transverse 
incision  is  made  just  above  the  symphysis,  the  bladder  is  pushed 
up  into  the  wound  by  a  sound  in  it ;  a  transverse  incision  is  made 
in  the  vertex,  and  its  edges  seized  with  hemostats.  The  tumor 
is  removed  by  scissors,  the  knife,  a  curet,  the  electrocautery  knife, 
or  a  Paquelin  cautery,  the  pedicle,  if  possible,  being  ligated. 
The  insertion  of  the  urethroscope  lamp  on  its  slender  stem  is 
often  a  valuable  aid  in  the  intravesical  manipulations.  If  the 
hemorrhage  is  uncontrollable,  the  bladder  and  vagina  are  both 
packed  and  additional  pressure  is  made  by  a  firm  abdominal 
binder,  a  fenestrated  rubber  tube  being  placed  in  the  bladder  with 
one  end  projecting  from  the  urethra  and  the  other  through  the 
abdominal  wound.  Through  this  tube  the  bladder  may  be  irri- 
gated with  boracic  acid  or  astringent  solutions.  The  packing  is 
removed  in  twenty-four  or  forty-eight  hours.  The  tube  remains 
in  place  for  some  time,  until  the  abdominal  wound  cicatrizes. 
The  extiq)ation  of  the  bladder  wholly  or  in  part  for  malignant 
disease  and  the  implantation  of  the  ureters  in  the  vagina,  the  ure- 
thm,  the  external  skin  or  in  the  rectum  has  been  proposed  and 
carried  out,  but  the  results  so  far  have  not  been  satisfactory'. 
Ureteritis  and  nephritis  follow  even  if  the  immediate  results  of 
the  operation  are  goo<l.  Implantation  in  the  vagina  is  preferable 
to  implantation  in  the  rectum,  which  is  always  followed  by  an 
ascending  infection  of  the  ureters. 

Foreign  bodies  in  the  bladder  are  usually  inserted  through 
the  urethra  in  masturbation.  A  hairpin  is  the  most  frequently 
discovered  object.  Splinters  of  bone  from  the  pubes,  vaginal 
tampons,  silk  ligatures,  a  fetus  in  ectopic  gestation  and  pessaries 
may  enter  the  bladder  through  ulcerated  areas  in  its  walls.     Pes- 
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saries  have  actually  been  inserted  in  the  bladder  in  mistake  for  the 
vagina.  A  sponge  tent  has  been  inserted  in  the  bladder  in  mistake 
for  the  uterus  in  an  attempt  to  induce  abortion.^  Goose  quills, 
pieces  of  cotton,  a  broken  glass  catheter,  rubber  tubing,  a  lead 
pencil  and  a  clinical  thermometer  have  been  found.  A  colpocys- 
totomy  or  suprapubic  cystotomy  is  usually  required  to  extract  the 
foreign  body.  A  hairpin  has  been  extracted  by  the  magnet 
through  the  urethra.' 

Vesical  calculus  in  the  female  deserves  no  special  consideration 
except  for  its  extreme  rarity*  and  the  possibility  of  an  easy  re- 
moval through  a  vesicovaginal  incision.  The  symptoms  are  the 
same  in  both  sexes  and  the  diagnosis  is  made  in  the  same  way — 
by  cystoscopy  and  by  a  metal  sound.  A  bimanual  vagino- 
abdominal examination  may  be  practicable  in  the  female  as  a 
means  of  diagnosis,  but  cystoscopy,  so  easily  carried  out  in  women, 
should  always  precede  an  operation  for  stone  in  the  bladder. 

A  stone  of  moderate  size  may  be  removed  by  the  urethra,  if 
necessary,  after  crushing.  Large  stones  are  better  removed  by 
colpocystotomy  or,  in  virgins,  by  suprapubic  cystotomy. 

Urinary  fistulas  are  usually  the  result  of  pressure  necroses 
following  labor.  They  are  becoming  very  rare  in  all  civilized 
countries  in  which  women  receive  proper  attention  in  parturition. 
It  is  a  question  whether  more  are  not  encountered  to-day  from 
injuries  in  gynecological  operations,  especially  in  hysterectomy 
for  cancer  of  the  cervix.*  A  neglected  pessary  sometimes  ulcerates 
through  the  vesicovaginal  septum.  Other  causes  are  fractured 
pelvis,  injury  of  the  vagina  in  attempts  at  criminal  abortion, 
ulcerations  through  the  vaginal  wall  of  a  vesical  calculus  or  of  a 
foreign  body  inserted  in  the  bladder,  injury  to  the  bladder-wall  in 
anterior  vaginal  fixation  of  the  uterus,  anterior  colporrhaphy, 
symphysiotomy  or  myomectomy  and  in  obstetrical  operations, 
such  as  the  use  of  blunt  hooks,  attempts  at  version,  clumsy  in- 
sertion of  the  forceps,  forcible  extraction  of  the  head  past  a  pro- 
lapsed cystocele  and  craniotomy. 

The  fistulae  following  pressure-necroses  in  a  prolonged  labor 
are  easily  avoidable  by  the  proper  and  timely  use  of  the  forceps 
or  by  the  other  obstetrical  operations  that  may  be  indicated  in 
an  insuperably  obstructed  labor.  In  more  than  10,000  women 
delivered  in  the  hospital  services  with  which  the  author  is  con- 
nected there  has  not  been  a  single  urinary  fistula  following  labor. 

*  Weaver,  "Am.  Med.,"  April  30,  1904. 

'  Hofmeister,  **  Beitr^ge  z.  klin.  Chir.,'*  Bd.  xxxv,  H.  3. 

'  According  to  Ultzmann,  vesical  calculus  is  200  times  more  frequent  in  men 
than  in  women. 

*  In  the  beginning  of  my  practice  I  saw  several  vesicovaginal  fistulse  a  year  fol- 
lowing labor.    Now  I  do  not  see  one  a  year. 
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Urinary  fistulie  nmy  be  classiEed  as  follows:  vesicovaginal 
fistuliC;  vesicovestibular  fistiilic;  uterovesicovaginal  fistula; — (a) 
superficial,  through  the  anterior  lip  of  the  cervix,  which  forms  the 
upper  wall  of  the  sinus,  and  (b)  deep,  through  the  uterine  wall,  the 
anterior  lip  of  the  cervix  having  sloughed  off;  uterovesical  fis- 
tula;; urethral  fistuls;  enterovesical  fistulse;  colovcsical  fistulae; 
urelero vaginal  and  uretero -uterine  fistula;. 

The  opening  into  the  bladder  varies  in  size  and  shape  from  a 
pin-point  orifice  to  a  defect  of  the  whole  base  of  the  bladder,  and 
from  a  round  hole,  regular  as  if  punched  out  with  an  instrument, 
to  a  jagged  opening  usually  running  across  the  vagina,  with  off- 
shoots running  up  the  anterior  sulci  or  in  the  median  line.    The 


FJK-  41)8.— Fist ul:i-  of  tin-  Ronilnl  iirfians:  <i.  Vpsirci-uterine  fistula;  b,  vi-siin- 
ri.-r\'ii:ul  fi^^lula;  f,  tisitn vaginal  fistul.-i;  d,  urclhrovaginal  fistula;  e,  reclovagicial 
fistula;  /,  iKTincovaginal  fistula  (Bcigel). 

vesical  mucous  membrane  of  the  vertex  may  prolapse  through  a 
large  opening.  Irritated  by  discharges  and  attrition,  it  becomes 
hypL-nrophicd  and  inflamed. 

The  urclhni  is  often  wanting  in  its  upper  part  and  its  canal 
may  be  obliterated. 

Uterovesical  fistula:  are  usually  situated  in  the  anterior  lip  of 
the  cervix,  near  the  internal  os.  They  arc  usually  on  the  left 
side  of  the  median  line  and  are  small  in  caliber. 

Enterovesical   fistula;  are  exceedingly   rare.     Fritsch'   in   his 
s  experience  has  seen  but  a  single  case. 

rinary  fisiula;  in  icn  years  ("  Handbuch  der  Gyn.," 
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Colovesical  fistul£  are  more  common.  They  are  usually  the 
result  of  a  pelvic  abscess  which  opens  both  into  the  bowel  and 
into  the  bladder. 

Ureieral  fistula;  more  frequcnily  follow  gynecological  opera- 
tions than  labor.  They  are  naturally  small  in  size  and  are  usu- 
ally situated  in  the  vaginal  vault,  though  they  may  empty  into 
the  uterus. 

Diagnosis. — It  is  usually  easy  to  recognize  a  vesicovaginal 
fistula.     There  is  incontinence  of  urine,  and  the  orifice  in  the 


—  Vcsirovaginal  fitlula. 


vesicovaginal  septum  is  visible  by  the  aid  of  a  Sims  speculum. 
If  the  fistula  is  small,  a  uterine  sound  introduced  in  the  bladder 
may  be  made  to  emerge  from  Ihe  orifice  in  the  vagina,  or  the 
sound  being  held  in  the  bladder,  a  surgeon's  probe  may  be  in- 
serted into  cvcrj'  suspicious- looking  depression  in  the  anterior 
vaginal  wall  until  the  communication  ls  discovered  and  the  two 
instruments  grate  on  one  another.  Colored  fluid  (a  weak  per- 
manganate solution,  met hvlenc- blue  or  sterilized  milk)  mav  be  in- 
38 
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jected  in  the  bladder  and  will  be  seen  oozing  out  of  a  small 
opening  on  the  anterior  vaginal  wall. 

A  cervical  fistula  may  be  detected  on  inspection :  separating 
the  lips  of  the  cervix,  the  tip  of  an  intravesical  sound  is  projected 
into  the  cervical  canal;  or,  injecting  the  bladder  with  colored 
fluid,  it  flows  out  of  the  cervix,  which  is  exposed  by  a  bivalve 
vaginal  speculum. 

A  ureteral  fistula  may  be  recognized  by  the  fact  that  part  of 
the  urine  is  voided  naturally,  while  part  constantly  dribbles  away; 
by  sounding  with  a  metal  ureteral  catheter  ever)-  little  indenta- 
tion in  the  vaginal  vault  or  cervical  canal  until  the  ureter  is  cathe- 
terized  and  the  urine  flows  from  the  lower  end  of  the  catheter  drop 
by  drop  or  by  injecting  methylene- blue  hypodermatically,  draining 
the  bladder  with  a  rubber  tube,  and  packing  the  vagina  tightly 
with  gauze.  If  there  is  a  ureteral  fistula  the  deepest  portion  of 
the  packing  will  be  most  intensely  stained. 

An  enterovcsical  or  a  colovesical  fistula  is  recognized  by  a 
microscopical  examination  of  the  urine,  which  shows  food  par- 
ticles and  feces.  ''A  fecal  odor  to  the  urine  is  not  always  pres- 
ent and  does  not  always  denote  a  communication  with  the  bowel" 
(Fritsch).  An  ingenious  method  of  diagnosticating  these  fistulae 
was  demonstrated  by  Noble  after  Senn  had  discovered  the  hy- 
drogen gas  lest  for  fecal  fistula\  A  catheter  was  inserted  in  the 
urethra,  the  bowel  was  inflated  with  hydrogen,  and  the  gas  was 
ignited  as  il  esciiped  from  the  end  of  the  catheter. 

Treatment.  -There  is  always  a  chance  of  a  vesicovaginal 
fistula  healing  spontaneously.  There  are  three  methods  by 
which  a  spontaneous  cure  is  efTected:  First,  by  granulation 
tissue  filling  the  opening  and  eventually  closing  it.  This  result 
is  favored  by  irrigation  of  the  vagina  to  keep  it  clean,  by  drain- 
ing the  bladder  after  the  fifth  day  postpartum  with  a  catheter 
or  rubber  tube,  and  by  touching  the  edges  of  the  fistula  with  a 
little  nitric  acid  to  promote  exuberant  granulation,  although  the 
apj)lication  of  the  caustic  had  better  be  omitted  if  the  case  is 
apparently  pursuing  a  favorable  course.  Second,  by  an  inflam- 
matory infiltration  and  swelling  of  the  vaginal  walls,  which  ap- 
proximate the  edges  of  the  fistula  and  keep  them  close  together 
until  union  is  secured.  And,  thirj:!,  by  cicatrization,  which  in  the 
course  of  three  months  may  close  an  opening  as  large  as  a  silver 
dollar. 

The  operative  treatment  should  be  postponed  until  at  least 
three  months  after  lalx)r,  to  allow  for  the  chance  of  spontaneous 
closure,  to  obtain  firmer  tissue  for  the  plastic  surger)'  and  to 
secure  as  great  a  contraction  of  the  fistula  as  possible. 

The  vagina,  bladder  and  vulva  should  be  rendered  as  healthy 
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as  possible  by  sitz-baths  and  irrigations  with  boracic  acid  and 
weak  permanganate  solutions.  If  the  fistula  is  caused  by  a 
foreign  body,  such  as  an  embedded  pessary  or  a  stone,  sufficient 
time  must  be  allowed  after  its  removal  to  secure  a  complete 
healing  over  of  ulcerated  surfaces  and  a  cessation  of  purulent 
discharge. 

General  anesthesia  is  usually  required.    Local  anesthesia  is 
not  to  be  recommended. 

The  dorsal  position,  with  raised  buttocks  and 
limbs  fixed  in  leg  holders  and  stirrups,  is  most 
suitable  for  the  majority  of  cases.  In  fistulas  deep 
within  the  genital  canal,  Sims^s  position  or  the  knee- 
chest  posture  may  be  necessary.  For  the  latter 
a  specially  constructed  wedge-shaped  cushion  is 
the  most  convenient  and  safest  support.  Sims's 
specula  with  blades  of  varying  length  and  breadth 
and  lateral  vaginal  retractors;  scissors,  curved  on 
the  flat,  sharp  pointed,  with  thin  blades;  knives  set 
at  an  angle  on  the  shaft,  as  well  as  an  ordinary 
narrow-bladed  scalpel;  bullet -forceps;  two  Ulrich 
tenacula  and  single  tenacula;  a  rat-toothed  tissue 
forceps;  a  needle  holder  and  assorted  needles,  most 
of  which  should  be  full  curved,  round-pointed  and 
delicate,  and  some  of  which  should  have  the  fish- 
hook curve,  are  the  instruments  required.  The  su- 
ture material  should  be  silkworm-gut,  formalin  cat- 
gut, and  fine  silk.  The  last  is  recommended  most 
highly  by  Fritsch,  whose  experience  with  these  opera- 
tions is  greater  than  that  of  any  other  surgeon.*  The 
field  of  operation  is  exposed  by  pulling  down  the 
cervix  with  a  strong  silk  ligature,  transfixing  its  lips 
at  a  sufficient  height  above  the  external  os  to  pre- 
vent the  ligature  cutting  out  (i  centimeter);  by 
vaginal  retractors  or  by  fixing  the  labia  wdth  bullet 
forceps  and  pulling  them  apart.  It  is  occasionally 
necessar)'  to  dilate  the  vaginal  canal  narrowed 
by  cicatrization,  and  to  cut,  stretch  or  tear  cicatricial  bands 
obstructing  access  to  the  fistula.  The  shape  and  extent  of  the 
denudation  are  governed  by  the  situation  and  extent  of  the  fistula. 
The  length  of  the  wound  should,  if  possible,  run  across  the  vagina, 
as  the  vaginal  walls  are  more  easily  approximated  from  above 
downward  than  transversely.  For  small  fistulse  a  long  linear 
incision  having  the  fistula  as  its  mid-point,  with  a  broad  denuded 

*  I  have  usually  employed  a  double  tier  running  suture  of  catgut,  reinforced  by 
interrupted  sutures  of  si  Ik  worm -gut,  shotted. 


Fig.  500. — 
Ulrich's  te- 
naculum. 
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surface  secured  by  a  flap-splitting  dissection,  is  the  best.  For 
lai^r  fistulfe  the  denudation  represented  in  figures  502  and  503 
is  preferable.  The  breadth  of  the  denudation  should  never  be  less 
than  I  to  2  centimeters.  If  one  edge  of  the  fistula  is  adherent  to 
the  pubis  or  so  fixed  by  cicatrices  that  it  is  immobile,  a  thick  flap 
may  be  prepared  from  the  vaginal  wall  with  a  broad  base,  with  the 
least  torsion  of  the  pedicle  possible,  and  lai^er  in  all  its  dimensions 
than  the  denuded  surface  it  is  designed  lo  cover.  The  flap  is 
fixed  by  buried  sutures  of  fine  catgut,  the  edges  of  the  mucous 
membrane  being  united  by  superficial  stitches  of  silk  or  silkworm- 
gut.    A  flap  may  be  prepared  by  a  semicircular  incision  with  its 


Fig-  5°3-— InsiTli.in  of  Ihc  suture  after  the-  dtnuiialion:  a,  a.  Suture  jusl 
b,  6,  suture  emerging  in  the  vagina  (Fritsch) 


:  just  above  the 


base  alongside  the  fistula;  it  is  turned  on  lis  base  so  that  the 
vaginal  mucous  surface  projects  into  the  bladder;  after  the  edges 
are  fixed  by  fine  catgut  in  the  denuded  edges  of  the  fistula,  the  raw 
surface  is  covered  by  the  approximation  of  the  vaginal  mucous 
membrane  surrounding  it  (Martin). 

Ferguson  proposes  a  circular  incision  around  the  fistula  3 
to  6  millimeters  from  its  margin,  down  to  the  vesical  wall.  The 
vaginal  flap  is  dissected  loose,  turned  inward  and  ils  free  edges 
united  with  fine  formalin  gut,  thus  closing  the  fistula.  The  raw 
surfaces  left  in  the  vagina  are  approximated  by  interrupted  sutures. 

It  may  be  impracticable  to  close  a  large,  irregularly  shaped 
fistulii  at  one  sitting.     The  most  easily  approximated  edges  arc 
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united  at  one  operation  and  the  remainder  of  the  opening  is 
closed  subsequently. 

The  anterior  lip  of  the  cervix  may  be  used  as  a  plug  to  cover 
in  a  considerable  defect  in  the  bladder-wall.  The  author  has 
thus  closed  a  fistula  admitting  four  fingers,  due  to  the  ulceration 
of  a  neglected  pessary  through  the  vesicovaginal  septum.  The 
lateral  extremities  of  the  fistula  were  closed  in  the  ordinary  way 
and  the  denuded  vaginal  portion  of  the  cervix  was  fastened  in 
the  center  of  the  wound,  where  a  defect  existed  too  extensive  to 
be  covered  by  vaginal  flaps. 

In  closing  fistulae  extending  a  considerable  distance  transversely, 
care  must  be  exercised  to  locate  the  ureteral  orifices  which  other- 
wise might  be  buried  in  the  denuded  surface  or  occluded  by  a 
suture. 

In  suturing  a  denuded  area  around  or  a  transplanted  flap  over 
a  vesical  fistula,  the  needle  must  not 
penetrate  the  vesical  mucous  membrane. 
If  it  does,  an  intravesical  hemorrhage 
will  probably  result  in  a  failure  of  the 
operation  or  the  suture  tract  may  de- 
velop into  another  fistula.  Acquired 
atresia  of  the  vagina  is  a  method  of 
spontaneous  cure  not  infrequently  seen. 
If  the  patient  has  passed  the  menopause, 
she   remains   comfortable;    but   if  she        Fig.   504.— Apposition 

.      1111        .1  when  the  denudation  is  prop- 

menst mates  into  the  bladder,  there  may     eriy  made  and  the  suture  cor- 
be  severe  distress  at  the  periods*;  and     rectiy  inserted  (Fritsch). 
if  the  lower  portion  only  of  the  vaginal 

canal  is  closed,  a  sac  exists  beneath  the  level  of  the  fistula  in  which 
blood,  pus  and  decomposed  urine  collect.  It  is  occasionally  im- 
possible to  close  a  serious  defect  in  the  posterior  wall  and  base  of 
the  bladder.  In  such  cases  a  colpocleisis  is  justifiable,  if  the  pre- 
caution is  taken  to  close  the  canal  up  to  the  level  of  the  fistula, 
leaving  no  vaginal  sac  below  for  the  retention  of  decomposed 
urine  and  menstrual  discharge. 

Fritsch  has  closed  a  fistula  by  denuding  the  anterior  surface 
of  the  posterior  lip  of  the  cervix  in  a  case  of  defect  of  the  ante- 
rior lip  and  implanting  the  posterior  lip  in  the  vesical  opening. 
The  woman  menstruated  into  the  bladder,  but  nevertheless  re- 
mained comfortable  for  years. 

To  close  the  vagina  (colpocleisis),  a  circular  denudation  is 
made  around  the  whole  canal  2  centimeters  broad,  at  a  sufficient 

*  In  a  case  of  vesicovaginal  fistula,  acquired  atresia  of  the  vagina,  a  retroflexed 
and  fixed  uterus  with  salpingo-oophoritis,  menorrhagia  and  severe  dysmenorrhea 
due  to  the  passage  of  clots  from  the  urethra,  the  author  has  been  obliged  to  perform 
hysterectomy. 
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height  to  preclude  the  fommtion  of  a  sac  below  the  level  of  the 
fistula;  a  row  of  interrupted  sutures  across  the  vagina,  inserted 
from  before  backward,  closes  the  canal.  In  difficult  cases  of  ex- 
tensive fistuUe  deep  within  the  vagina,  and  of  fixation  of  the 
bladder  by  cicatricial  adhesions,  the  following  procedures  have 
been  advocated  and  adopted: 

Incision  into  the  anterior  bladder-wall  by  suprapubic  cystot- 
omy in  the  Trendelenburg  posture  and  closure  of  the  fistula  from 
above,  silk  ligatures,  if  they  are  used,  being  left  long  and  led  out 
of  the  urethra,  whence  they  are  removed  by  traction  after  they 
have  cut  through  the  tissue;  or  buried  catgut  sutures  may  be 
employed  (Trendelenburg). 


A  transverse  incision  over  the  pubis,  freeing  the  bladder,  and 
closure  of  the  fistula  from  the  vagina  (Fritsch). 

Separation  of  the  vagina  from  the  bladder  around  the  fistula, 
closure  of  the  opening  in  the  bladder  and  a  separate  closure  of 
the  vaginal  wound  as  in  anterior  colporrhaphy  (Wintemitz, 
Mackenrodt). 

Opening  Douglas's  pouch,  rctroverting  the  uterus  into  the 
vagina,  using  its  posterior  surface  (which  becomes  anterior  in 
the  complete  rctro\'ersion)  as  a  plug  to  fill  in  a  large  defect  in  the 
vesicovaginal  septum,  and  making  an  artificial  os  in  the  fundus  to 
allow  the  escape  of  menstrual  discharge  (Frcund). 
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If  the  urethra  is  absent  or  partly  destroyed,  its  restoration  is 
always  doubtful.  The  most  hopeful  plan  is  to  prepare  a  flap  of 
mucous  membrane  as  thick  as  possible  from  one  side,  to  turn  it 
inward  so  as  to  bring  the  mucous  surface  within  the  newly  made 
canal,  and  to  fasten  it  in  a  denuded  area  on  the  opf>osite  side. 
The  new  urethra  should  be  established  before  the  vesical  fistula 
is  closed. 

Fortunately,  continence  may  be  established  without  the  pres- 
ence of  a  urethra,  by  leaving  a  narrow  orifice  at  the  neck  of  the 
bladder.  This  was  accomplished  in  one  of  the  author's  cases 
after  several  futile  attempts  to  construct  a  new  urethra,  which  was 
entirely  lacking  directly  back  of  the  external  meatus. 


s  inserlnl  to  unile  ihc  vaginal 


If  there  is  such  a  serious  defea  of  urethra  and  base  of  bladder 
that  no  plastic  opemtion  succeeds  in  restoring  even  partial  con- 
tinence, colpocleisis  and  a  rectovaginal  fistula  may  make  the 
patient's  condition*endurable.  But  if  there  is  a  cystitis  at  the 
time  of  operation,  the  result  may  be  fatal  from  an  exacerbation 
of  the  inflammation  and  infection  of  the  ureters  and  kidneys. 
Indeed,  there  is  always  danger  after  such  an  operation  of  pyeb- 
nephritis,  though  occasionally,  as  in  one  of  Fritsch's  cases,  the 
patient  remains  comfortable  and  well  for  years. 

The  rectovaginal  fistula,  admitting  a  forefinger,  should  be 
made  by  a  transverse  incision  just  above  the  sphincter  ani,  the 


6cx)  Diseases  of  the  Urinary  Tract 

vaginal  and  rectal  mucous  membranes  being  united  by  interrupted 
sutures  of  catgut.  The  vaginal  orifice  is  then  closed.  A  double 
rubber  drainage-tube  is  inserted  through  the  fistula,  and  during 
the  patient's  convalescence  the  vesicovaginal  pouch  is  frequently 
irrigated  with  a  boracic  acid  solution. 

The  most  important  question  to  decide  in  the  ajler-treatment 
of  a  vesicovaginal  fistula  operation  is  whether  to  resort  to  drainage 
of  the  bladder  or  to  catheterization.  After  trying  both  plans, 
I  prefer  catheterization  every  four  hours;  but  Fritsch,  from  a 
much  larger  experience,  unreservedly  recommends  drainage  by 
the  following  plan:  After  the  operation,  the  bladder  is  injected 
with  water  to  test  its  impermeability.  A  rubber  tube  is  then 
inserted  in  the  urethra  until  the  water  flows  out — that  is,  until 
its  end  just  passes  the  internal  sphincter.  This  tube  is  fastened 
to  the  mucous  membrane  of  the  external  meatus  by  a  few  fine 
sutures  and  is  long  enough  to  be  led  into  a  vessel  between  the 
patient's  knees.  The  mushroom  catheter  and  Wetherill's  rubber 
drainage  lube  drain  well  and  do  not  require  sutures.  Skene's  re- 
tention catheter  is  likely  to  get  stopped  up  and  to  prove  an  irri- 
tant to  the  bLiddcr,  so  that  the  rubber  tubing  is  preferable. 

The  vagina  is  lightly  packed  with  iodoform  gauze.  The  tube 
and  the  packing  are  removed  on  the  seventh  or  eighth  day  and 
at  the  same  lime  the  stitches  are  removed,  or,  if  fine  silk  has  been 
used,  they  may  be  left  to  come  away  of  themselves. 

If  a  ureter  has  been  included  in  one  of  the  stitches,  there  are 
the  symptoms  of  deficient  urinar}-  secretion,  rapid  pulse,  pain  in 
the  back,  a  tendency  to  somnolence,  and  sometimes,  though 
rarely,  high  fever.  There  are  two  courses  open  to  the  operator: 
one  is  to  remove  the  stitches  and  to  do  the  operation  over  again; 
the  other  is  to  trust  to  nature  to  overcome  the  difficulty,  which  is 
often  done  by  the  stitch  cutting  through,  by  the  urine  under  pres- 
sure forcing  its  way  through  the  loop  of  the  ligature  or  by  the  estab- 
lishment of  a  ureterovaginal  fistula.  Occasionally  the  kidney  on 
the  affected  side  atrophies  and  the  remaining  kidney  performs  the 
work  of  two,  as  after  a  nephrectomy. 

If  there  is  a  persistence  of  incontinence  after  the  operation, 
the  flow  of  urine  mav  come  from  a  suture  track,  from  a  failure 
of  union  at  some  part  of  the  wound  or  from  a  second  fistula  not 
detected  at  the  time  of  the  operation.  The  last  two  conditions 
require  subsequent  operations.  A  small  suture-track  fistula  often 
closes  spontaneously,  and  some  time  should  be  allowed  for  this 
result  before  subjecting  the  patient  to  a  second  operation,  which 
might  be  unnecessar}- . 

Intravesical  hemorrhage  will  not  occur  after  an  operation 
for  vesicovaginal  fistula  if  the  sutures  are  properly  placed.     If  it 
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does,  it  is  an  awkward  complication.  The  bladder  should  be 
washed  out  with  boracic  acid  solution  every  two  hours  to  prevent 
the  formation  of  a  large  clot.  If  a  clot  does  form  in  the  bladder, 
causing  tenesmus,  the  injection  of  pepsin  solution  has  been  rec- 
ommended to  soften  it. 

A  congenital  urachus  fistula  discharging  urine  at  the  umbilicus 
is  best  treated  by  an  abdominal  incision  exposing  the  urachus;  its 
ligation  and  excision  close  to  the  bladder,  if  possible  without  open- 
ing the  peritoneal  cavity;  at  any  rate,  the  stump  left  by  ligation  of 
the  vesical  end  of  the  urachus  is  fixed  extraperitoneally,  the  peri- 
toneum being  closed  behind  it. 

The  Treatment  of  Ureteral  Fistulas  and  of  Surgical  Injuries  of  the 
Ureters. — There  are  three  kinds  of  surgical  treatment  for  ureteral 
fistulae:  nephrectomy;  a  plastic  operation  in  the  vagina  (colpo- 
uretero-cystoslomy,  or  ureteral  anastomosis)^  and  an  abdominal  sec- 
tion followed  by  the  junction  of  the  ureter  (celio-uretero-ureteros- 
tomy)  or  its  implantation  in  the  bladder  (celio-urelero-cystoslomy). 

A  nephrectomy  is  often  the  easiest  way  to  remove  the  dis- 
agreeable symptoms  of  a  ureteral  fistula,  but  it  is  not  the  ideal 
operation.  There  must  always  be  some  doubt  as  to  the  ade- 
quacy of  the  remaining  kidney,  and  the  natural  impulse  is  to 
avoid  the  removal  of  such  an  important  organ  unless  it  is  itself 
diseased.  It  must  be  admitted,  however,  that  the  operation  has 
been  repeatedly  performed  with  success.  Several  of  the  women* 
have  subsequently  been  delivered  at  term  without  the  slightest 
disturbance  of  health.  As  in  nephrectomies  for  any  indication, 
the  most  scrupulously  careful  examination  should  be  made  of  the 
secretion  from  the  remaining  kidney,  by  catheterizing  the  ureter 
or  by  vesical  scgregators  (Harris's,  Cathelin's  or  Luys's).  If  the 
kidney  corresponding  to  the  ureteral  fistula  shows  evidence  of 
pyelonephritis  or  hydronephrosis  there  is  additional  justification 
for  its  removal,  but  it  should  be  remembered  that  both  of  these 
conditions  have  disappeared  after  closure  of  the  fistula  by  vaginal 
or  abdominal  operations. 

Nephrectomy  should  in  general  be  limited  to  those  cases  in 
which  the  closure  of  the  fistula  has  proved  impracticable  by  both 
the  vaginal  and  abdominal  routes  or  in  which  there  is  marked 
hydronephrosis  or  pyelitis. 

The  operation  may  be  performed  by  a  lumbar  incision  or  by 
the  transperitoneal  method.  The  latter  is  often  easier  for  the 
surgeon,  but  may  not  be  so  safe  for  the  patient.  There  is  no 
necessity  for  the  exsection  of  the  ureter,  and  there  need  be  no 
fear  of  the  regurgitation  of  urine  from  its  lower  segment.  If  the 
transperitoneal  operation  is  selected,  the  incision  should  be  made 

*  Fritsch  reports  three  cases  {he.  cit.) 
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laterally  through  the  abdominal  wall  directly  over  the  kidney. 
The  posterior  parietal  layer  of  the  peritoneum  is  opened,  the 
kidney  delivered  and  its  pedicle  (blood-vessels  and  ureter)  is 
tied  with  silk  or  catgut  by  passing  a  pedicle  needle  through  its 
middle,  tying  in  both  directions  and  then  back  again  around  the 
whole  stump.  This  step  in  the  operation  is  usually  easier  in  the 
transperitoneal  than  in  the  lumbar  operation.  Both  layers  of 
peritoneum  are  closed. 

The  steps  of  the  lumbar  operation  are  the  same  as  those  of 
nephrorrhaphy,  to  be  described  later. 

The  lumbar  incision  should  always  be  preferred  if  there  is 
pyelonephritis  or  [)erinephritis,  or  if  the  most  perfect  aseptic 
technic  is  impracticable.  Many  operators  accustomed  to  neph- 
n)rrhaj)hy  by  this  method  prefer  it  uniformly. 

The  Vaginal  Operations  jor  Ureteral  Fistula, — The  first  requi- 
site for  a  successful  plastic  operation  by  the  vagina  is  to  find  the 
upper  end  of  the  ureter  and  its  orifice,  which  it  is  not  always  easy 
to  do.  If  there  is  not  t(X)  much  scar-tissue,  the  ureter  may  be 
dissectal  out,  implanted  into  an  incision  made  into  the  bladder, 
and  fastened  in  place  by  several  interrupted  sutures  of  fine  catgut. 
The  vaginal  wound  is  closed  over  the  end  of  the  ureter  and  the 
opening  in  the  bladder  into  which  it  has  been  implanted  (Parvin, 
McArthur).  It  has  sometimes  been  possible  to  sew  the  mucous 
membrane  of  the  bladder  to  the  mucous  membrane  of  the  ureter 
and  so  to  fasten  the  latter  in  place.  The  vaginal  mucous  mem- 
brane, dissected  back  on  each  side  by  a  flap-splitting  dissection, 
is  united  over  the  ureter  and  the  newly  made  opening  into  the 
bladder. 

Schcdc's  operation  has  given,  on  the  whole,  the  best  results:  a 
vesicovaginal  fistula  is  made  close  by  the  ureteral  fistula,  the 
mucous  membrane  of  the  bladder  and  that  of  the  vagina  being 
united  by  interrupted  sutures  of  catgut;  an  oval  denudation  is 
made  i  centimeter  wide  around  both  the  ureteral  and  the  vesical 
fistula,  leaving  a  strip  of  undenuded  membrane  0.5  centimeter 
wide  immediately  surrounding  both  fistuke.  The  denuded  sur- 
faces are  united  by  interrupted  sutures,  thus  directing  the  stream 
of  urine  from  the  ureter  into  the  bladder. 

BandVs  operation  is  only  practicable  if  both  ends  of  the  ureter 
are  discoverable  and  are  normally  patent.  A  ureteral  catheter  is 
passed  into  both  the  lower  and  the  upper  segments  of  the  ureter, 
emerging  from  the  urethra.  A  denudation  is  made  and  united 
as  in  Schede's  operation,  but  without  making  a  vesicovaginal 
fistula.  If  the  catheter  is  fenestrated,  the  whole  bladder  is  drained 
by  it,  or  the  urethra  may  be  drained  by  a  rubber  tube  through 
which  the  ureteral  catheter  passes. 
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MackenrodCs  operation  is  ver\^  ingenious  and  has  been  suc- 
cessful in  the  few  cases  in  which  it  was  tried.  A  vesicovaginal 
fistula  is  made  near  the  ureteral  fistula.  A  semicircular  thick 
flap  of  vaginal  mucosa  is  dissected  oflF,  so  that  it  carries  the  ureteral 
opening  in  its  center,  has  its  attached  base  next  to  the  vesico- 
vaginal fistula,  and  its  free  edge  aw^ay  from  it.  By  turning  this 
flap  over  a  half  circle  on  its  base  it  closes  the  vesicovaginal  fistula 
like  a  lid ;  it  is  sew^ed  in  place  by  catgut  sutures,  wdth  the  vaginal 
mucous  membrane  directed  into  the  bladder  and  so  turning  the 
ureteral  fistula  into  the  bladder.  The  raw  surfaces  left  by  the 
removal  of  the  flap  and  over  the  vesicovaginal  fistula  are  united 
w^ith  interrupted  sutures  or  are  allowed  to  granulate. 

Dudleys  operaliorty  as  Reynolds*  says,  is  a  crude  procedure, 
but  has  succeeded  when  other  plans  have  failed.  A  sharp-pointed 
arter\'  or  other  similar  forceps  is  passed  into  the  urethra;  a  vesi- 
covaginal o{)ening  is  made;  one  blade  of  the  forceps,  which  is 
opened  for  the  purpose,  is  pushed  out  of  the  incision  in  the  bladder; 
the  renal  end  of  the  ureter  is  threaded  on  it;  the  handles  of  the 
instrument  are  closed  and  tied,  thus  clamping  the  end  of  the  ureter 
to  the  bladder-wall.  The  forceps  is  lightly  pulled  upon  after 
eight  or  ten  days.  If  it  does  not  come  away  it  is  opened  and 
extracted. 

The  Abdominal  Operation  jor  Ureteral  Fistula  or  Injury, — If 
the  ureter  is  injured  during  an  operation,  it  may  be  repaired  in 
several  ways :  If  the  incision  is  linear  or  fails  to  sever  the  ureter 
completely,  the  wound  may  be  repaired  by  fine  catgut  sutures, 
mattress  or  interrupted,  with  considerable  certainty  of  success. 
If  the  ureter  is  completely  severed,  is  fenestrated  or  badly  crushed, 
as  by  clamp  forceps,  it  may  be  re- joined  by  an  end-to-end  anas- 
tomosis (Tauffer,  Bovee),  by  an  end-to-end  (Pozzi)  or  a  lateral 
invagination  (Van  H(x)k's  uretero-ureterostomy)  or  by  a  lateral 
anastomosis.  In  the  first,  a  section  of  a  ureteral  catheter  is  passed 
into  both  segments  of  the  ureter,  with  a  silk  ligature  tied  around 
its  middle,  to  recover  it  by,  if  it  shoukl  slip  down  the  lowxr  portion 
of  the  canal.  Interrupted  sutures  of  fine  silk  or  formalin  catgut 
are  passed  through  the  walls  of  the  two  ends  of  the  ureter;  before 
the  knots  are  tie(l  the  catheter  is  withdrawn. 

Van  Hook's  lateral  invagination  is  the  most  reliable  opera- 
tion. The  upper  end  of  the  lower  segment  of  the  ureter  is  ligated; 
a  linear  incision  is  made  through  its  wall  below  the  ligature  twice 
as  long  as  the  diameter  of  the  ureter;  the  upper  segment  is  im- 
planted into  this  incision  and  is  fastened  by  fine  sutures  at  both 
ends  of  the  wound;  the  edges  of  the  incision  are  then  carefully 
sewed  to  the  ureteral  wall  passing  between  them,  so  that  the  open- 

*  "Boston  Med.  and  Surg.  Jour.,"  1901,  p.  84. 
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ing  is  securely  closed.  Bovee  in  1897  collected  12  cases  of  ureteral 
anastomosis.  If  a  junction  of  the  two  ends  of  a  severed  ureter  is 
impossible,  as  in  a  case  of  old  injur>',  extensive  destruction  of 
tissue  or  the  removal  of  a  considerable  portion  of  the  ureter  in  the 
wall  of  a  cyst  or  a  fibroid  tumor,  implantation  of  the  upper  segment 
into  the  bladder  (celio-uretero-cystostomy)  is  indicated.  This  may 
be  (lone  by  a  transperitoneal  or  an  extraperitoneal  operation.  In 
the  former  the  peritoneum  over  the  ureter  is  incised,  usually  in  the 
neighborhood  of  the  bifurcation  of  the  iliac  arteries ;  the  ureter  is 
dissected  free,  care  being  taken  not  to  isolate  it  too  extensively,  on 
account  of  danger  to  its  nutrition.  An  incision  is  made  into  any 
portion  of  the  bladder-wall  which  the  ureter  reaches  without  ten- 
sion ;  the  end  of  the  ureter  is  inserted  into  the  opening  so  that  it 
projects  somewhat  into  the  bladder;  the  edges  of  the  wound  in  the 
latter  arc  carefully  sewed  to  the  wall  of  the  ureter  by  interrupted  or 
mattress  sutures,  and  its  angles  are  closed  by  separate  sutures. 
Penrose  recommends  sj)litting  the  end  of  the  ureter,  putting  a 
mattress  suture  in  each  lip,  and  passing  each  end  of  the  mattress 
sutures,  rethreaded  on  a  fine  needle,  through  the  bladder-wall, 
tying  Ihcm  on  the  peritoneal  surface  of  the  bladder.  This  plan 
prevents  occlusion  of  the  ureteral  orifice  and  prevents  the  ureter 
slipj)ing  out  of  the  bladder. 

There  are  disadvantages  in  the  transperitoneal  operation. 
Failure  may  mean  fatal  ])eritonitis,  in  sj)ite  of  drainage;  and  the 
band  of  isolated  ureter  traversing  the  pelvic  and  lower  abdominal 
cavities  may  cause  intestinal  comj)lications. 

The  extra])erit()neal  operation  is  the  ideal  one,  if  it  is  prac- 
ticable. The  imj)lanlati()n  of  the  ureter  in  the  bladder  by  a  vagi- 
nal operation  has  been  described  (p.  602).  In  an  abdominal 
oj)erati()n  it  may  be  |)()ssible  to  reach  the  upper  segment  by  in- 
cising the  anterior  layer  of  the  broad  ligament  and  the  vesico- 
uterine pouch  and  to  implant  the  ureter  under  the  peritoneal 
covering  of  the  latter. 

Witzel  proposes  to  free  the  ureter  as  in  the  transperitoneal 
operation,  carrying  its  end  by  forceps  around  the  brim  of  the 
pelvis  under  the  peritoneum  and  bringing  it  forward  above  the 
anterior  parietal  peritoneum.  Both  incisions  in  the  peritoneum 
arc  closed  and  the  operation  is  concluded  extraperitoneally  by 
implantation  of  the  ureter  in  the  bladder,  the  ureter  being  cut 
obliquely  so  that  its  end  is  a  jx)int,  the  bladder  being  incised 
obliquely  so  that  the  implanted  ureter  runs  some  distance  in  its 
wall.  It  is  necessar\'  to  fasten  the  bladder-wall  to  the  pelvic  con- 
nective tissue  by  catgut  sutures  to  avoid  tension  on  the  implanted 
ureter.  Mackenrodt  modifies  this  procedure  by  making  his  ab- 
dominal incision  at  the  outer  edge  of  a  rectus  muscle;  separating 
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the  peritoneum  to  the  bifurcation  of  the  iHac  arter\',  bringing 
the  end  of  the  ureter  forward  above  the  peritoneum,  puncturing 
the  bladder  from  within  by  a  trocar  and  drawing  the  end  of  the 
ureter  into  it.  If  the  ureter  is  so  much  shortened  that  its  upper 
portion  can  not  be  made  to  reach  the  bladder  without  too  much 
tension,  the  following  ingenious  plans  have  been  proposed  to 
splice  it :  The  two  ends  of  the  ureter  are  brought  out  on  the  ab- 
dominal skin  and  fastened  there;  after  the  wound  has  healed, 
a  tube  of  skin  is  made  between  the  two  ureteral  orifices  by  parallel 
incisions,  and  uniting  the  free  edges  of  the  skin;  the  tube  is  de- 
pressed and  covered  over  by  uniting  the  outer  edges  of  the  parallel 
incisions  (Rydygier).  A  diverticulum  is  constructed  from  the 
anterior  bladder-wall,  into  which  the  upper  end  of  the  ureter  is 
implanted  (Van  Hook,  Boari,  Casati).  The  ureter  is  spliced  by  a 
hollow,  decalcified  turkey's-wing  bone  sewed  in  the  ureter  and 
the  bladder  (Van  Hook).  The  ureter  is  spliced  by  a  segment 
of  small  intestine,  separated  from  the  bowel  which  is  joined  by  an 
end-to-end  anastomosis;  the  segment  of  gut  is  left  attached  to  its 
mesenterv  and  is  closed  bv  sutures  at  both  ends.  The  two  ends  of 
the  ureter  are  implanted  in  the  segment  of  bowel  (Bacon).  The 
appendix  is  used  to  splice  the  ureter  (Gianncttasio).  The  ureter 
is  implanted  in  the  Fallopian  tube  (D'Urso  and  Fabii).  These 
propositions  have  been  theoretical  or  else  the  result  of  experiments 
on  dogs.* 

As  in  all  intra-abdominal  operations  on  the  ureters  and  bladder, 
the  Trendelenburg  posture  is  essential,  and  gauze  drainage  after- 
w^ard  is  necessary  in  case  the  closure  of  the  bladder  or  junction 
of  the  ureters  proves  imperfect. 

Bovce^  collected  iii  uretero-cystostomies  to  1903. 

MALFORMATIONS  AND  DISEASES  OF  THE  URETHRA. 

Total  Defect  of  the  Urethra. — As  the  result  of  arrested  de- 
velopment the  urethra  Ls  absent.  The  neck  of  the  bladder  may 
also  be  absent,  the  vagina  and  bladder  being  a  common  canal. 
There  may  be  defective  development,  also,  of  the  clitoris  and 
nympha;. 

Partial  Defect  of  the  Urethra. — The  lower  portion  of  the 
urethra  may  be  absent  (hypospadias);  sometimes  only  the  lower 
wall,  sometimes  the  whole  canal  in  its  lower  part.  There  may  be 
a  defect  in  the  upper  part  of  the  low^r  urethral  wall  just  below 
the  vesical  sphincter. 

'Henry  Morris,  "Surgical  Diseases  of  the  Kidney  and  Ureter,"  vol.  ii,  p.  608, 
and  Nicholson,  ''Treatment  of  Severed  Ureters,"  "Amer.  Jour.  Med.  Sci.,"  April, 
1902. 

*  "Am.  Gyn.,"  July,  1903. 


6o6  Diseases  of  the  Urinary  Tract 

Atresia  urethra;  usually  affects  the  upper  portion.  The 
canal  may,  however,  be  closed  throughout  its  whole  length. 

There  may  be  a  duplicity  of  the  urethral  canal,  the  external 
orifices  lying  side  by  side,  the  internal  one  above  the  other  (FUrst). 
The  symptom  of  urethral  malformalion  is  either  retention 
of  urine  or  incontinence.  Grave  defects  are  often  incompatible 
with  extra-uterine  existence.  The  difficulty  in  atresia  or  defect 
of  the  urethra  is  sometimes  spontaneously  overcome  by  a  patent 
urachu.s  and  the  discharge  of  urine  from  the  umbilicus.  In 
some  malformations,  such  as  hypospadias,  there  may  be  no 
symptoms  at  all.  The  kind  and  degree  of  malformation  are 
recognized  by  inspection,  either  direct  or  through  the  urethro- 
scope; by  palpation,  and  by  the  use  of  a  sound. 

Treatment. — Atresia  requires  operation.  The  region  of  the 
neck  of  the  bladder  is  punctured  with  a  trocar  or  Is  ojwned  by  a 
hncar  incision,  Ihe  latter  enabhng  the  patient  to  hold  urine  better 
than  the  former.  Sewing  the 
vesical  mucous  membrane  to 
that  of  the  vagina  and  the 
use  of  bougies  are  necessar>' 
to  keep  the  opening  patulous. 
The  defects  of  the  urethra 
resulting  in  incontinence  may 
FiE.  5o8.-Skcm--s  unnal  cup-i^ssary;  be  remedied  bv  plastic  opera- 
a  rvi-ris.nts  [he  [Kisiirkir  i«>rii.)n  which  sur-  tions  such  as  are  required 
rh"?','i«-'«h;rh  climrvriho V?nc  from  th^  ^°^  \'c-sical  fistul^;  may  be 
uj  ihf  urin^ii.  ' "  treated  by  pressure  upon  the 

lower  vesical  wall  with  a 
spt'iiiilly  conslruclcd  instrument  on  the  principle  of  a  globe  pes- 
sary with  external  supjMJrt,  or  the  patient  may  be  made  compara- 
tively comforlablc  with  an  intravaginal  cup — Skene's  urinal 
cup-pfssan-  with  a  rubber  tube  attacheii  to  a  rubber  bag  fastened 
around  one  thif;h. 

Urethralgia  is  pain  in  the  urethra  without  organic  disease  or 
anatomical  alteration  of  any  kind,  except  a  slightly  exaggerated 
pmminencc  of  the  papilke.  It  occurs  in  neurotic  women  and  is 
probably  a  pure  neurosis.  Local  treatment  only  serves  to  fasten 
the  jjatient's  attcntifin  on  the  condition  and  to  aggravate  or  pro- 
long it.  The  rest  cure,  change  of  air  and  scene,  tonics,  exercise 
in  the  open  air,  promise  better  results  than  local  applications. 

Urethritis  in  the  female  is  almost  invariably  due  to  gonor- 
rhea, although  it  i,s  often  difficult  or  impossible  in  a  chronic  case 
to  prove  conclusively  the  specific  infection.  In  consequence  of 
the  short  length  and  straight  course  of  the  canal,  gonorrheal 
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urethritis  in  the  female  is  of  shorter  duration  and  is  much  less 
troublesome  to  the  patient  than  the  same  affection  in  the  male. 

In  acute  and  in  many  chronic  cases  pus  may  be  pressed  out 
of  the  urethra  by  passing  the  tip  of  the  forefinger  from  the  neck 
of  the  bladder  to  the  external  meatus.  Gonococci  may  be  present 
in  the  pus,  but  their  absence  does  not  exclude  the  gonorrheal 
origin  of  the  inflammation.  The  meatus  may  be  irritated  and 
inflamed,  and  there  may  be  additional  evidence  of  the  specific 
character  of  the  inflammation  in  the  openings  of  Skene's  glands, 
the  vulvovaginal  glands  and  other  portions  of  the  genital  tract. 
The  urethral  mucous  membrane  seen  through  the  urethroscope 
is  reddened,  thickened  and  flaked  with  mucopus,  in  an  acute 
case.  In  a  chronic  inflammation  the  same  appearance  is  seen 
in  spots  separated  by  healthy  mucous  membrane.  In  these 
cases  also  granular  erosion  may  be  seen  here  and  there  or  along 
the  whole  course  of  the  canal.  In  posterior  urethritis  in  the 
female  there  may  be  fissures  or  cracks  in  the  urethral  mem- 
brane and  w^ithin  the  sphincter  of  the  bladder,  often  hidden  in 
the  swollen  and  reddened  mucous 
membrane,  but  displayed  as  the  end 
of  the  urethroscope  is  withdrawn  from  #^  ■t* 
the  bladder. 

The  patient  complains  of  a  bum-  ^.  „  .    , ,        .    , 

^.  .      ..  rj^i  Fig.  509. — Fntsch's  urethral 

mg  sensation  on   urmation.      I  here     canula;  to  be  attached  to  a  hypo- 
may    be    frequent    micturition    and     dermatic  syringe, 
vesical  tenesmus,  but  the  latter  symp- 
toms indicate  involvenent  of  the  bladder,  and  are  due  to  cystitis, 
and  not  to  urethritis. 

The  treatment  of  an  acute  case  is  rest  in  bed;  a  milk  diet;  large 
draughts  of  water;  the  administration  by  the  mouth  of  urotropin 
(5  grains)  or  hclmitol  (15  grains)  and  salol  (5  grains)  alternately 
evcr\'  three  hours,  and  the  irrigation  of  the  urethra  once  or  twice  daily 
through  a  Skene  reflux  catheter  with  a  5  percent,  argyrol  solution. 
In  chronic  cases  the  ingenuity  and  patience  of  the  physician  may  be 
taxed  severely.  The  following  remedies  should  be  tried:  Injec- 
tion into  the  urethra,  by  a  Fritsch  tube,  of  arg\'rol  solutions, 
20  to  50  per  cent.;  pure  ichthyol;  solution  of  sulphate  of  zinc,  2 
parts,  tannin,  0.5  part,  water,  500  parts;  solutions  of  ichthargan, 
1:2000;  nitrate  of  silver  solution,  1:4000;  formalin  solution, 
1 :  5000;  introduction  of  Finger's  ointment  (potassium  iodid,  oiss; 
iodin,  gr.  xv;  ol.  oliv.,  foiss;  lanolin,  5iij)  by  a  corrugated 
sound,  washed  out  after  five  to  ten  minutes;  slitting  up  Skene's 
ducts  and  several  other  follicles  in  their  neighborhood  with  a 
small  knife  and  destroying  their  interior  with  an  electrocautery 
needle  after  cocainization ;  applying  pure  carbolic  acid  or  nitrate 
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of  silver  solution,  5j-f5j  to  the  most  inflamed  areas  or  to  the 
whole  urethral  canal  through  a  urethroscope;  introduction  of  an 
emulsion  of  subnitrate  of  bismuth  and  castor  oil,  equal  parts;  in- 
sertion of  bacilli  of  cacao  butter  impregnated  as  densely  as  pos- 
sible with  subgallate  of  bismuth;  dilating  the  urethra  with  sounds 
or  the  sphincter  with  the  two-branched  uterine  dilator  (for  pos- 
terior urethritis  and  fissures).  The  success  of  any  treatment  may 
demand  an  artificial  vesicovaginal  fistulr.,  so  that  the  urethra  may 
be  spared  the  constant  irritation  of  micturition. 

Suburethral  Abscess.^ — Suppuration  in  the  urethrovaginal 
septum  usually  has  its  origin  in  a  gonorrheal  infection  of  Skene's 
glands,  the  obliteration  of  their  orifices  and  the  formation  of  an 
abscess  that  most  often  ulcerates  into  the  urethra,  but  sometimes 
opens  spontaneously  into  the  vagina.  Other  causes  have  been 
found  to  be  a  cyst  in  the  urethrovaginal  septum  that  becomes  in- 
fected, a  hematoma  or  a  sacculation  of  the  urethra  with  a  stone 
in  the  diverticulum. 

The  symptoms  are  painful  and  frequent  micturition,  dyspareu- 
nia,  the  appearance  of  a  sensitive  tumor  on  the  anterior  wall  of 
the  vagina,  above  the  urethral  orifice,  the  size  of  a  marble  or  a 
hen's  egg,  and  a  discharge  of  pus  from  the  urethra  when  the  tumor 
is  compressed. 

The  treatment  is  the  excision  of  an  elliptical  piece  from  the 
anterior  vaginal  wall,  opening  the  abscess  cavity  freely,  curettage 
of  the  cavity  and  closure  of  the  wound  with  a  horsehair  drain. 

Granular  erosion  of  the  urethra  usually  follows  a  chronic 
gonorrheal  urethritis,  though  it  is  said  sometimes  to  arise  spon- 
taneously in  elderly  women.  The  whole  urethra  is  lined  with 
young  columnar  epithelium;  the  papilla*  are  hypertrophied ;  the 
mucous  membrane  is  the  color  of  raw  beef,  and  is  extremely 
sensitive.  Urination  is  very  painful.  The  most  successful  treat- 
ment is  cauterization  by  carbolic  acid  and  nitrate  of  silver  solu- 
tion, once  in  eight  to  ten  days;  irrigation  of  the  urethra  with 
argyrol  solution,  5  per  cent.,  daily,  and  the  use  of  urethral  bacilli 
impregnated  with  subgallate  of  bismuth,  inserted  after  the  irriga- 
tion. The  treatment  is  much  more  speedily  successful  if  a  vesico- 
vaginal fistula  is  maintained  until  the  granular  erosion  is  healed. 

Stricture  of  the  urethra  in  the  female  is  not  nearly  so  com- 
mon as  in  the  male.  It  usually  follows  gonorrheal  urethritis, 
though  it  may  be  the  result  of  injuries  in  childbirth,  the  application 
of  caustics  to  the  canal,  cicatricial  bands  in  the  vagina,  disuse 
in  cases  of  vesicovaginal  fistula^  or  congenital  stenosis.  The 
stricture  is  usually  in  the  upper  third  of  the  canal;  it  may  be  at 
the  external  meatus  or  at  the  vesical  sphincter. 

*  Richard  F.  Woods,  "Am.  Med.,"  Feb.  13,  1904,  p.  261.    Good  bibliography. 
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The  symptoms  are  dysuria  and  frequent  urination. 

The  diagnosis  is  made  by  passing  graduated  sounds  as  in  the 
male  urethra. 

The  treatment  is  gradual  dilatation  with  sounds,  dilatation  with 
the  two-branched  uterine  dilator  or  the  division  of  the  stricture 
by  a  urethrotome.  In  cases  of  obstruction  of  the  urethra  due  to 
cicatricial  bands  in  the  vagina,  these  bands  should  be  cut  or  torn 
(p.  152),  in  addition  to  the  passage  of  sounds  in  the  urethra. 
Congenital  stenosis  and  contraction  from  disuse  are  treated  by 
gradual  dilatation  with  bougies. 


Fig.  5  ro. — Skene's  fissure  probe  and  knife. 

Vesico-urethral  fissure  is  a  small,  linear  crack  or  fissure,  in 
the  folds  of  the  mucous  membrane  at  the  vesical  sphincter,  run- 
ning parallel  with  the  long  diameter  of  the  urethra  and  extending 
usually  for  a  third  of  its  length  into  the  bladder.  As  in  a  fissure 
in  ano,  the  ulcerated  surface  is  constantly  teased  and  compressed 
by  the  sphincter  muscle  around  it,  causing  frequent  painful  mic- 
turition and  a  constant  burning  sensation  at  the  neck  of  the  blad- 
der. The  fissure  is  plainly  seen  through  a 
urethroscope,  which  is  inserted  into  the 
bladder  and  then  slowly  withdrawn  through 
the  sphincter,  which  closes  around  the  end 
of  the  instrument. 

The  condition  is  usually  the  result  of 
gonorrheal  urethritis,  but  may  be  due  to  the 
passage  of  a  calculus  or  to  urethritis  or  cys- 
titis from  any  cause. 

The  treatment  is  dilatation  of  the  urethra 
by  a  sound  three  or  four  sizes  larger  than 
one  that  passes  easily,  touching  the  fissure 
after  wiping  it  oflF  with  cotton  by  a  small 
probe  point  on  which  nitrate  of  silver  has 
been  fused,  and  incising  it  with  Skene's  knife.  The  first  two 
procedures  usually  suffice. 

Neoplasms  of  the  Urethra. — Condyloma,  cysts,  myxade- 
noma,  mucous  polyp,  angioma,  varices,  phlebectases,  fibroma, 
gumma,  sarcoma  and  carcinoma*  of  the  urethra  have  been  re- 
ported.   The  growths  are  easily  seen  through  the  urethroscope. 

*  Vincberg  reports  one  case  and  has  collected  thirty-three  of  primary  carcinoma 
of  the  urethra  ("Am.  Jour.  Med.  Sci.,"  July,  1902). 
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Fig.  5 1 1 . — Skene's 
modification  of  Folsom's 
nasal  speculum. 


th-r  t"rJ:ary  Tract 
~j.v  bt-  r.ctcjiar/  to  remo\"e  a  piece 
:1  ^.-x-^j.  -xi-h  po*aibIy  the  protni- 

rt— ■:  vtd  by  r«-  V-T'^i*  forceps  or  snares, 
ir.  i  -  '<e-     I:  —ay  be  necessary  to 

ij  '-i^e  a::cr  re—j-'val  with  caustic  or 

•.ill  iT*  ■■v:hs  r?.ay  be  removed  through 
Lirz'-- :,— 'j-rs  are  more  cnnvenienlly 

ri.  i-.^ri-J.-j.—.    Sessile  arowths   mav 


ij.'  >:■:-•,  i.|,  ir  :ui<.»:iry,  ;iru-r  ir.ii>in:i  <,f  [Ik-  luwcr  uri'thral  wall 
'.]■  iiiiiy  t,i-  .iL--ir.i\ol  by  iin'  I'lcitn.aiutL-ry  iH>iiU.  M;ili;,'nant 
Kr-.v.lii^  mi .  -Miiiii-  tin-  cxci-i.ni  »!"  a  jian  ..r  (it  llio  wholu  urrthra. 
l)iliitatir)n  ur  dilatability  of  the  urethra  i>  usually  a  con- 
^'m:ii;lI  all.-.  n..n.  Thi-  wln.U-  canal  mav  \h.-  m.  .lilatalik'  as  to  per- 
i>'[t  ific  itiM-rimn  nf  the  |K-nis.  Ci-ulalii.ti  has  bc-en  pra<ti.-fd  in 
lliL-.  mantl.T  in  a  numbiT  of  rq.iiriwl  instances.  The  dilatation 
may  ,c  cnriliiK-,1  ti.  a  p<,rtion  of  the  canal  onlv,  most  often  to  the 
i.ii'l.lli-  Ihirri,  when  the  lower  wall  sags  .lown  into  a  iHiuch  isaccii- 
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lated  urethra,  urelkrocele),  from  injurj'  in  labor  to  its  supporting 
muscle  of  the  urogenital  trigonum. 

The  symptoms  may  be  partial  incontinence  of  urine,  frequent 
and  painful  micturition,  or  dysuria  (in  dilatation  of  the  middle 
third),  but  extreme  dilatability  permitting  coitus  per  urelhram  has 
been  observed  with  perfect  continence  and  without  any  incon- 
venience to  the  patient. 


f  fR-  S'.i- — operation  for  ililatalEon  of  upper  third  of  urethra  and  rclaxalior  of 
the  vi-sicai  sphincter,  compliraletl  by  a  rystocele.  Denudation  of  anterior  wall  of 
vagina  and  excisiDn  uf  lower  urethral  wall. 

The  diagnosis  can  be  made  by  the  insertion  of  sounds  or  the 
finger  in  dilatability  of  the  whole  canal,  or  by  the  use  of  a  probe 
in  sacculation  of  the  urethra,  the  point  of  which  can  be  depressed 
into  ihe  sac  and  felt  through  the  vaginal  wall. 

The  treatment,  if  any  is  rcquirefl,  Ls  injection  of  astringents  into 
the  urethra  (tannic  acid),  jircssure  upxjn  the  upper  part  of  the  canal 
by  one  of  the  pessaries  designed  for  cystocele,  or  one  of  the  fol- 
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lowinj!  <ji>eraU'ins  to  rarrow  the  canal:  In  saccubtinn  of  the  ure- 
thra, the  rcj^air  of  the  uriTger.ital  trisi»num  muscle  and  an  oval 
ixu-ion  (j|  the  rcdundar.i  urethral  wall  closed  bv  dose-set  in- 
terruptwi  or  a  tier  catgut  suture;  in  (Hlataiion  of  the  upper  third, 
a  linear  int.i>K>!i  in  the  Inner  urethral  wall,  excision  of  a  part 
of  the  URihral  walL~  on  biilh  sides  and  the  jur.ction  of  the  wound 


Willi  a  iDiuinudus  ciH-rM  nr  iiilerruiiled  line  silk  sutures;  in 
ililalaiinn  of  ilif  Inwi-r  iliini,  cxd.-ion  of  two  V-shii]>e<I  pierces  of 
iiHuinis  niniibraiic  opijositu  onL'  anolhtT,  with  the  Ijasc's  at  the 
exhrnal  iiicalus  and  llic  ajiiLfs  within  the  laiial;  or  drawing  a 
line  laiUtTv  ]Miint  aluiiK  thf  urilhnil  nninms  membrane,  tlin)URh 
a  s]i(ruluni,  in  two  or  more  ]ilaces  eiiuidistant  from  one  another, 
leavinj;  strips  of  iicalthy  nicmbrani;  bL-twucri. 
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Injections  of  parallin  and  vasflin  into  lhi'[>enurethral  tissues  havescen  advocated 
and  practised  in  Germany  fur  urethral  dilatation  and  incontinence.  Success  is  re- 
ported, bui  ihe  method  ia  not  one  that  appeals  to  the  author's  reason,  and  it  is  not 
free  from  risk  of  embolism  (see  "Jahresbericht  a.  d.  Jahr  igoi."  p.  364).  Ger- 
siiny's  method  of  dissecting  the  urethra  free,  tu-isting  it  on  its  longitudinal  axis  iHo 
dcf;rees  and  seivinK  it  fast  again  is  another  method  that  has  had  ninsiderable  vogue, 
but  the  results  have  not  been  uniformly  successful  and  the  procedure  does  not  appear 
to  be  a  good  surgical  one. 


Displacements  of  the  urethra  occur  in  const^ucncc  of  injury 
to  the  urogenital  trigonum  muscle,  in  a.ssociation  with  cystocele, 
inversion  of  the  vagina  and  ])n)lap-sus  uteri.  The  sutpcal  or 
mechanical  treatment  of  these  coniiilions  restores  and  maintains 
the  normal  position  of  the  urethra. 

Prolapse  or  inversion  of  the  urethral  mucous  membrane 
occurs  .sometimes  in  younf»  children,  but  oftener  in  elderly  women. 
In  the  former,  however,  it  is  usually  more  exaggerated,  the  red- 
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dened,  thickened  and  irritated  membrane  projecting  from  the 
vestibule  and  becoming  partially  strangulated  if  the  meatus  is 
contracted.  In  eldcriy  women  some  prolapsus  of  the  urethral 
mucous  membrane  is  verj-  common;  it  is  reddened  in  color  or 
of  a  puqilish  hue  if,  as  is  often  the  case,  there  is  phlebectasia. 

The  causes  arc  urethritis,  cystitis,  vesical  tenesmus,  increased 
intra-abdominal  pressure  (straining  in  labor,  chronic  constipation 
and  a  chronic  cough)  and  general  debility.     It  may  be  inexplicable. 

The  symptoms  are  a  feeling  of  irritation  in  the  part  and  a  burning 
scnsalion  on  urination. 


iilion  nf  ihc  upper  fhirri  of  (he  urethra. 


The  diagnofiis  is  easily  made  by  inspection,  jjalpalion  and  the 
use  of  ;i  jirolie.  The  pouting  membrane  projects  from  the  meatus; 
it  Clin  be  reduccii  within  the  urethral  canal  by  taxis,  and  the 
oririce  of  the  canal  is  in  the  middle  of  the  projecting  tumor. 

The  ircalmont  is  jialliative,  medicinal  or  radical.  It  may  be 
]>(jssiblc  to  relieve  the  patient's  discomfort  by  rejilacing  the  pro- 
lapsed mucous  membrane,  kcejiing  her  in  be<l  for  a  while  and 
applying  astringents,  tannic  acid,  adrenalin  solution  or  formalin 
solution.     There  is  a  \er>-  annoying  form  of  irritation  of  a  partially 
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prolapsed  urethral  mucous  membrane  in  middle-aged  and  elderly 
women  which  is  an  expression  of  gout  or  rheumatism;  which  yields 
promptly  to  the  appropriate  remedies  for  those  systemic  conditions, 
but  resists  indefinitely  local  treatment. 

If  the  prolapsus  is  ver)'  marked,  or  if  palliative  treatment  fails, 
the  projecting  mucous  membrane  should  be  excised  by  a  circular 
incision  and  the  raw  surface  covered  by  interrupted  catgut  sutures 
which  unite  the  mucous  membrane  of  the  urethra  with  that  of  the 
meatus. 

Foreign  bodies  in  the  urethra  are  the  same  as  those  in  the 
bladder  and  are  inserted  there  in  the  same  way,  usually  being  intro- 
duced in  attempts  at  masturbation.  Vesical  calculi  may  be  lodged 
in  the  urethra  or  there  may  be  a  urethral  calculus  lodged  in  a 
diverticulum  or  sacculation^  which  can  be  removed  by  an  incision 
through  the  vagina. 

The  symptom  is  dysuria  or  complete  retention  of  urine. 

The  diagnosis  is  made  by  the  urethral  sound,  the  urethroscope, 
and  palpation  of  the  canal  through  the  vagina. 

The  treatment  is  extraction  of  the  foreign  body  by  a  narrow- 
bladed  forceps,  or  by  snaring  it  with  a  wire  loop,  the  forefinger 
pressing  it  downward  through  the  urethrovaginal  septum.  If  its 
extraction  by  the  meatus  is  impossible,  an  incision  may  be  made 
over  it  in  the  urethrovaginal  septum,  which  should  be  united  again 
by  sutures. 

Urethral  fistula  is  very  rare.  It  follows  pressure-necrosis  of 
the  urethrovaginal  septum  after  labor.  It  is  recognized  by  in- 
spection and  by  the  use  of  a  probe.  There  is  no  incontinence  of 
urine  unless  the  neck  of  the  bladder  is  involved.  The  fistula  is 
closed  by  the  same  operative  procedures  demanded  by  vesicovag- 
inal fistulae. 

Skene  calls  attention  to  an  incomplete  urethral  fistula  in  which 
a  blind  sinus  leads  from  the  urethral  canal  into  the  tissues  of  the 
urethrovaginal  septum.  There  is  persistent  suppuration  of  the 
sinus  tract,  with  a  purulent  discharge  from  the  meatus,  irritation 
of  the  urethra  and  frequent  painful  urination.  By  palpation  an 
inflammatory  infiltration  of  the  urethral  wall  is  felt;  by  endoscopy 
the  orifice  of  the  sinus  is  seen  in  the  urethra,  and  by  inserting  a 
small  probe  with  a  curved  point,  the  direction  and  extent  of  the 
fistulous  tract  can  be  determined. 

The  treatment  is  an  incision  into  the  lowest  portion  of  the 
sinus  from  the  vagina,  making  the  fistula  complete.  By  using  a 
catheter  to  prevent  the  irritation  of  the  urethra  in  micturition  and 
by  irrigating  the  urethra  with  boracic  acid  solution,  the  fistula 

*  Reinet  has  collected  eighteen  cases  and  reports  another.  ("Th^se  de  Paris," 
1901-02,  No.  353.) 
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usually  closes  spontaneously.    If  it  does  not,  it  can  be  closed  by 
a  plastic  operation. 

Rupture  or  laceration  of  the  urethra  occurs  in  labor,  in 
consequence  of  a  fall  on  the  buttocks  *  or  the  penetration  of  some 
pointed  object  in  the  vagina.  If  the  rupture  is  transverse,  the 
ends  of  the  severed  urethra  should  be  carefully  sewed  together  over 
a  catheter,  else  a  stricture  will  develop. 

Tuberculosis  of  the  urethra  is  secondary  to  tuberculosis  of 
the  rest  of  the  urinary  tract.  The  tubercular  inflammation  is 
usually  centered  in  Skene's  glands,  which  are  distended  with 
caseous  material  and  are  ulcerated  around  their  orifices.  The  local 
inflammation  can  be  cured  by  the  insertion  of  an  electrocautery 
point  into  the  follicles  and  their  destruction.  If  there  is  a  more 
extensive  involvement  of  the  urethra  the  local  treatment  should  be 
the  application  of  the  Rontgen  and  the  Finsen  ray  or  excision  of 
the  diseased  area;  but  the  disease  of  the  bladder  and  kidneys 
accompanying  the  tubercular  urethritis  makes  the  latter  of  subor- 
dinate importance. 

Floating  Kidney. — All  the  diseases  of  the  kidney  are  com- 
mon to  both  sexes,  but  a  dislocated  and  mobile  kidney  deserves 
a  place  among  the  diseases  of  women.  It  is  rarely  foimd  in  men. 
In  EdcbohLs's  i86  operative  cases  only  3  were  in  men.  Legry's, 
Lancereaux's,  Landau's,  Skorezew^sky's,  and  Morris's  statistics 
show  that  women  arc  five  to  ten  times  more  frequently  affected 
than  men,  and  that  the  latter  rarely  require  operative  treatment.^ 
The  investigation  of  the  position  and  mobility  of  the  kidneys  is  a 
part  of  every  gynecological  examination.  About  a  fifth  of  all 
women  examined  exhibit  an  abnormally  low  and  mobile  right 
kidney,  with  its  lower  i)ole  often  at  or  below  the  level  of  the  um- 
bilicus. It  is  rare  to  find  lx)th  kidnevs  abnormallv  mobile  and  low 
in  situation  in  the  erect  or  sitting  posture.  If  both  are  displaced, 
the  right  is  almost  always  the  lower  and  more  mobile  of  the  two. 
Only  a  small  j)ro])ortion  of  women  witli  a  displaced  and  mobile 
kidney  exhibit  symptoms  traceable  to  the  renal  displacement  and 
require  treatment. 

The  causes  of  floating  kidney  are  not  clearly  understood.  The 
pouch  in  which  the  kidney  rests  is  shorter  and  broader  below 
in  the  female;  this  peculiarity  is  most  marked  on  the  right  side. 
Other  reasons  why  the  right  kidney  is  disi)laced  more  than  thirteen 
times  oftener  than  the  left  are  found  in  the  weight  of  the  liver; 
the  greater  length  of  the  renal  vessels  on  the  right  side;  the  loose 
connection  between  the  ascending  colon  and  the  right  kidney;  the 

*  Trillat,  **  Lyon  med.,"  Sept.  14,  1902.     A  girl  fell  out  of  a  swing  on  her  back 
and  suffered  a  transverse  rupture  of  the  vagina  and  urethra. 
'  Morris,  "Surgical  Diseases  of  the  Kidney  and  Ureter." 
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absence  of  an  aponeurotic  layer  between  the  peritoneum  and  the 
anterior  surface  of  the  right  kidney,  present  on  the  left  side;  and 
the  connection  of  the  left  suprarenal  capsular  vein  with  the  renal 
vein.  These  conditions,  however,  do  not  give  the  left  kidney  com- 
plete immunity  from  displacement  and  mobility.  Both  kidneys  are 
displaced  and  mobile  in  5  per  cent,  of  the  cases  of  floating  kidney. 
Lifting  heavy  weights;  traumatism,  as  a  kick  or  blow  in  the 
lumbar  region,  a  violent  jolt  or  jar;  rapidly  repeated  pregnan- 
cies; evacuation  of  fluids  from  the  abdomen;  emaciation,  espe- 
cially with  absorption  of  the  fatty  capsule  of  the  kidney;  diasta- 
sis of  the  abdominal  recti  muscles;  pendulous  abdomen;  gas- 
troptosis  and  enteroptosis,  usually  from  premature  exertion  on 
the  feet  after  childbirth;  the  recurrent  hyperemia  of  the  men- 
strual periods;  relaxation  of  all  the  tissues  in  an  anemic,  weak 
woman;  increased  weight  and  size  of  the  kidney  from  any  cause; 
tight  lacing;  high-heeled  shoes;  and  violent  or  repeated  coughing, 
sneezing  and  hiccoughing  have  all  been  considered  as  the  causes 
of  floating  kidney. 

Of  all  these  causes,  absorption  of  the  fatty  capsule  of  the 
kidney  in  emaciated  women  is  regarded  as  the  commonest,  but 
perhaps  it  is  because  the  diagnosis  of  floating  kidney  is  so  much 
more  easily  made  in  such  women.  A  surgeon  often  finds  very 
mobile  kidneys  in  fat  women  by  intra-abdominal  palpation  during 
an  abdominal  section  that  could  not  be  diagnosticated  by  the 
ordinary  methods  of  examination. 

The  symptoms  of  floating  kidney  are  subjective  and  objective. 

The  subjective  symptoms  arc  a  dull,  aching  pain  and  dragging 
sensation  in  the  back  and  side  or  betwxen  the  shoulders;  crises 
of  pain  suggesting  renal  colic;  neuralgic  pains  of  the  great  nerve- 
trunks  on  the  affected  side;  a  sensation  of  something  moving 
in  the  abdomen,  somewhat  like  fetal  movements;  the  appreciation 
by  the  patient  herself  of  a  *'  lump  '*  in  the  abdomen  which  appears 
and  disappears;  varied  disturbances  of  the  gastro-intestinal  tract, 
such  as  vomiting  preceded  by  epigastric  pain,  sudden  gaseous 
distention  of  the  abdomen;  obstinate  constipation  varied  perhaps 
by  diarrhea,  violent  attacks  of  colic,  with  nausea,  vomiting,  flatu- 
lence, and  occasionally  signs  of  collapse  (DietFs  crises);  ab- 
normalities of  urinary  secretion,  as  polyuria,  frequent  micturition, 
pyuria  and  hematuria;  and  symptoms  of  associated  irritation  of 
the  gall-bladder  or  of  the  appendix.  The  patient  often  complains 
of  inability  to  stand  or  sit  erect;  she  is  disposed  to  stoop.  She 
finds  herself  instinctively  raising  the  right  shoulder  or  habitually 
keeping  it  higher  than  the  left  if  the  right  kidney  alone  is  displaced. 
The  symptoms  usually  disappear  in  the  recumbent  posture  and 
arc  excited  or  aggravated  by  standing  or  walking. 
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A  large  proportion  of  women  with  mobile  and  displaced 
kidneys  have  no  symptoms  at  all  traceable  to  a  floating  kidney. 
The  percentage  of  cases  requiring  operation  or  other  treatment  is 
very  small  indeed.* 

The  objective  symptoms  are  elicited  by  palpation  of  the  kidney 
and  the  abdomen,  and  by  abdominal  percussion. 

The  palpation  of  the  kidney  has  already  been  described. 
The  best  position  of  the  patient  for  it  is  the  erect  sitting  posture, 
with  the  back,  head  and  feet  supported,  the  arms  hanging  limp 
alongside  of  her,  with  quiet,  regular  mouth-breathing.  Other 
postures  for  the  examination  are  the  supine,  with  the  legs  drawn 
up  and  the  feet  supported;  the  knee-elbow;  the  erect  posture, 
with  the  trunk  flexed  and  the  arms  supported  on  a  chair  or  the 
shoulders  leaning  against  a  support;  the  lateral  and  the  Sims  or 
semipronc  position.  The  bimanual  grasp  of  the  kidney  has  been 
described  (p.  583). 

Another  plan  is  to  grasp  the  flank  with  one  hand  so  that  the 
thumb  rests  just  below  the  last  floating  rib  in  front  and  the  fingers 
are  spread  out  over  the  back  behind :  According  to  the  degree  of 
the  disi)lacement,  the  thumb  feels  the  lower  pole  of  the  kidney  as  it 
rises  and  falls  with  the  respiration,  grasps  the  middle  of  the  renal 
body  or  sinks  into  a  space  between  the  upper  pole  and  the  ribs. 

A  floating  kidney  sometimes  behaves  most  peculiarly  in  its 
mobility  and  displacement.  In  the  course  of  an  examination  it 
may  be  rei)laced  and  can  not  again  be  dislodged.  It  may  be 
markedly  dis])laced  and  mobile  one  day,  but  remain  in  perfectly 
normal  position  without  mobility  for  days  together.  Repeated 
examinations,  therefore,  are  sometimes  required  to  recognize  a 
floating  kidney,  and  the  patient  should  have  been  moving  about 
actively  on  her  feet,  if  possible,  before  the  examination  is  made. 

In  the  average  case  of  floating  kidney  the  lower  pole  of  the  right 
kidney  is  on  a  level  with  the  umbilicus;  by  compressing  this  pole 
between  the  fingers  of  the  two  hands  the  kidney  may  be  made  to 
slip  up  under  the  floating  ribs,  returning  again,  as  a  rule,  to  its 
low  position  when  the  pressure  on  the  flank  is  removed.  It  is  not 
uncommon  to  find  the  lower  pole  two  or  three  inches  below  the 
umbilicus  and  the  whole  length  of  the  kidney  palpable  below  the 
ribs.  In  exceptional  cases  it  is  possible  to  push  the  kidney  into 
the  pelvis,  up  under  the  ribs  and  across  the  median  line  to  the  other 
side  of  the  abdomen.  The  ])hysician  or  patient  may  grasp  the  kid- 
ney through  her  abdominal  walls  and  move  it  about  at  will.     The 

*  For  example,  in  my  hospital  services  and  office  practice  during  the  last  year  I 
examined  or  had  examined  for  me  considerably  more  than  a  thousand  patients.  All 
these  women  were  routinely  examined  for  the  ix)sition  of  the  kidney.  Out  of  this 
number  only  5,  in  my  judgment,  required  nephrorrhaphy,  although  something  like 
200  had  a  demonstrably  displaced  and  mobile  kidney. 
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long  axis  of  the  kidney  may  remain  longitudinal,  may  be  oblique 
or  even  transverse. 

The  behavior  of  the  kidney  with  the  respiration  is  important: 
if  the  lower  pole  does  not  descend  with  inspiration  and  ascend 
with  expiration,  the  connection  with  the  diaphragm  is  loosened  or 
removed ;  if  the  lower  pole  is  tilted  inward  the  kidney  is  probably 
depending  from  its  pedicle  (the  blood-vessels  and  ureter)  as  its 
only  support. 

It  is  the  mobile  and  not  the  displaced  kidney  that  causes 
symptoms.  A  kidney  adherent  to  the  pelvic  brim  is  usually  ac- 
cidentally discovered  as  an  obstacle  in  labor. 

Percussion  yields  a  muffled  tympanitic  note  over  the  dis- 
placed kidney  and  there  is  some  resonance  over  the  vacated 
kidney  pouch  from  behind,  which  disappears  when  the  kidney  is 
pushed  back  into  place.  Hydronephrosis  is  a  frequent  accom- 
paniment of  floating  kidney,  which  may  remain  permanently  en- 
larged or  be  subject  to  acute  attacks  of  distention  with  remissions 
in  which  the  dilatation  apparently  disappears.  In  the  attacks  the 
symptoms  may  be  serious;  intense  pain,  rapid  pulse,  and  high 
temperature  may  be  observed.  The  hydronephrosis  is  due  to  a 
kink  in  the  ureter. 

Treatment. — As  already  stated,  many  cases  require  no  treat- 
ment at  all.  If  any  of  the  symptoms  detailed  above  are  clearly 
traceable  to  a  floating  kidney;  if  appendicitis*  or  other  disease 
of  the  alimentary  tract  can  be  excluded;  if  the  pelvic  organs  are 
normal  or  if  with  other  disease  in  the  abdomen  or  pelvis  it  is 
possible  to  differentiate  the  symptoms  and  physical  signs  of  float- 
ing kidney  from  associated  affections,  treatment  is  indicated. 

The  treatment  is  palliative  and  radical,  or  operative.  There 
are  two  kinds  of  palliative  treatment.  One  is  to  subject  the  patient 
to  a  rest  cure,  with  forced  feeding,  electricity  and  massage,  A 
long  retention  in  the  recumbent  posture  with  increased  fat  deposits 
in  which  the  fatty  capsule  shares;  the  increased  tonicity  of  the 
abdominal  walls  secured  by  electricity  and  massage'  have  not 
infrequently  cured  a  floating  kidney  permanently.  The  second 
method  of  palliative  treatment  is  the  adjustment  of  a  belt,  corset 
or  adhesive  straps,  reinforced  sometimes  by  a  pad,  to  increase 
intra-abdominal  pressure  in  a  direction  from  below  upward.  The 
simplest  and  often  the  most  convenient  support  for  a  floating 

^  Edebohls  is  a  firm  believer  in  the  association  of  appendicitis  with  floating 
kidney.  It  is  probable,  however,  that  the  discomfort  of  appendiceal  irritation  leads 
a  patient  to  seek  medical  advice.  In  at  least  a  fifth  of  such  cases  the  kidney  is  mo- 
bile. An  enthusiast  in  the  surgical  treatment  of  floating  kidney  could  easily  see  in 
such  an  accidental  association  an  additional  indication  for  nephrorrhaphy. 

*  Special  methods  of  massage  in  the  renal  region  (vibratory  movement)  are 
a  useless  waste  of  time. 
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kidney  is  the  straight- front  corset,  put  on  in  the  recumbent  posture 
and  fastened  from  below  upward,  while  a  hand  is  inserted  under 
it  to  lift  the  abdominal  wall  upward.  It  is  sometimes  necessan' 
to  sew  a  wedge-shaped  pad  with  the  base  below  to  the  inner  side 
of  the  corset  and  on  the  affected  side,  not  with  the  idea  of  directly 
pressing  upon  and  affording  the  kidney  support,  but  to  increase 
intra-abdominal  pressure  and  thus  indirectly  to  contribute  to  the 
support  of  the  kidney. 
Occasionally  a  pneu- 
matic pad  is  more 
comfortable  than  a 
solid  one.  It  is  some- 
times necessary  to  ad- 
just the  support  with 
ihe  patient  in  the 
Trendelenburg  pos- 
ture over  the  back  of 
a  chair,  laid  face 
downward  on  the  bed. 
A  woven  abdominal 
binder  with  a  pad  on 
its  under  side  may  be 
more  comfortable  and 
more  effectual  than 
the  corset. 

Strapping  the 
flank,  with  a  gauze 
])ad  applied  under  the 
floating  ribs,  is  the 
best  of  all  the  pallia- 
tive treatments.  The 
adhe^,ive  strips,  each 
about  two  inches  wide, 
overlap  one  another. 
The  first  is  applied 
over  the  crest  of  the 
ilium,  beginning  at 
the  spinal  column  be- 
ig  at  ihe  median  line  in  front.     The  lasl  strip  is 
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over  the  floating  ribs. 

If  the  [)alliative  treatment  fails  to  relieve  the  patient;  if  her 
symptoms  are  so  Iniublesome  or  painful  that  she  demands  relief; 
if  she  is  not  willing  to  endure  or  can  not  afford  the  partial  or 
complete  invali{iism  that  a  floating  kidney  sometimes  entails;  if  the 
nervous  system  threatens  to  break  down  under  the  strain  of  con- 
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tinued  suffering  or  of  acute  crises  of  pain,  the  radical  or  opera- 
ti\'e  treatment  should  be  advised.  There  are  two  operations  to 
be  considered  for  floating  kidney — nephrorrhaphy  and  the  junc- 
tion of  the  recti  muscle-sheaths  for  diastasis. 

Nephrorrhaphy. — Many  methods  have  been  proposed  and 
adopted  for  fixing  a  floating  kidney  since  the  first  operation  by 
Hahn  in  1881.'  Sutures  through  the  kidney  substance  and  the 
back  muscles;  the  utilization  of  the  last  rib  as  a  fixed  point; 
gauze  packing  or  rubber  tubing  around  the  kidney,  emerging 
from  the  lumbar  wound,  to  produce  adhesions,  all  have  had  their 
ad\'ocatcs.  The  tcchnic  of  Edebohls  described  in  1901'  has 
proved  in  the  author's  experience  so  much  more  satisfactory  than 


Fig.  5i8.^E»iel>ohls's  kiilncy  air-cushion.  Kith  palicnl  in  jxisilion  for  opcrali 


anj'  other  that  in  his  judgment  it  b  the  only  one  meriting  descrip- 
tion. Any  one  who  contrasts  in  actual  practice  the  Edebohb 
operation  with  the  others  will  be  loath  to  return  to  the  older 
methods.  The  steps  of  the  operation  are  thus  described  by  its 
author: 

"Place  the  patient  prone  upon  the  table  with Edebohls's  kidney 
air-cushion  underlying  and  supporting  the  abdomen  (Fig.  518). 

"Make  a  straight  incision  along  the- outer  border  of  the  erector 
spina;  from  lower  border  of  last  rib  to  crest  of  ilium.  Should 
the  space  between  the  rib  and   ilium  be  unusually  narrow,  carry 

'"Some  Operative  Mclhods  for  ihe  Fixalion  of  Movable  Kidney  and  TTlcir 
Results,"  A.  B.  Johnson,  "  N,  V.  Med.  Record,"  March  ig,  1504,  p.  450. 

'  Before  the  Medical  Society  ot  the  Slate  of  New  York,  Octoljer  15,  1901. 
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the  incision  a  little  more  obliquely,  so  that  its  lower  end  will  reach 
the  ilium  sUghtly  to  the  outer  side  of  the  attachment  of  the  erector 
spina?. 

"Blimtly  separate  the  fibers  of  the  latissimus  dorsi  from  each 
other  just  over  the  outer  border  of  the  erector  spinae,  without 
opening  the  sheath  of  the  latter.  Split  the  transversalis  fascia 
and  expose  the  perirenal  fat.  Draw  the  iliohypogastric  nerve 
to  one  side  or  other  out  of  the  way  of  injury.  If  this  can  not  be 
done  and  the  nerve  must  be  divided,  reunite  the  severed  ends  with 
catgut  after  anchoring  the  kidney  and  before  closing  the  woimd. 

"Open  the  sheath  of  the  quadratus  lumborum  from  rib  to 
iUum  along  the  anterior  aspect  of  its  lateral  border.  The  retrac- 
tion of  the  cut  edges  of  the  sheath  will  expose  a  large  area  of 
raw  muscle. 

"Free  the  kidney  as  far  as  necessary  by  blunt  dissection  with 
the  fingers,  aided  by  an  occasional  clip  of  the  scissors. 

''Deliver  the  kidney  with  its  fatty  capsule  through  the  wound 
onto  the  back.  Traction  upon  the  fatty  capsule,  aided  by  rolling 
the  patient  upward  or  dowTiward,  as  may  be  necessary,  on  the  air- 
cushion,  facilitates  this  part  of  the  procedure.  The  upper  pole  of 
the  kidney  generally,  though  not  always,  emerges  first,  the  rest  of 
the  organ  following.  Should  the  opening  through  the  walls  of  the 
abdomen  prove  too  small  for  delivery  of  the  kidney,  enlarge  it  by 
nicking  the  outer  fibers  of  the  quadratus  near  its  iliac  insertion. 

''Dissect  off  and  remove  the  whole  of  the  fatty  capsule,  ex- 
posing tlie  ca])sule  ];r()i)er  throughout  its  entire  extent.  Explore 
by  palpation  the  kidney,  its  pelvis,  and  the  upper  end  of  the  ureter. 
Should  anything  be  found  to  indicate  puncture  or  incision,  this 
is  the  proper  time  to  perform  either. 

"Nick  the  cajjsulc  proper  of  the  kidney  near  the  middle  of 
the  convex  border  just  sufficiently  to  admit  the  tip  of  a  grooved 
director.  Pass  the  director  through  the  opening  and  on  beneath 
the  capsule  proper,  between  the  latter  and  the  kidney,  and  upon 
it  divide  the  cai)sule  proper  along  the  entire  length  of  the  convex 
border  of  the  kidney  to  half-way  around  both  the  upper  and 
k)wer  poles  of  the  organ.  Separate  the  capsule  proper  by  blunt 
dissection  on  either  side  of  the  incision  from  the  kidney  substance, 
and  reflect  it  forward  and  backward  toward  the  renal  pelvis  to 
about  midwav  between  the  external  and  internal  borders  of  the 
kidney.  This  will  leave  denuded  one-half  of  the  kidney,  more  or 
less,  the  detached  portion  of  the  capsule  proper  being  continuous 
with  the  still  attached  portion  and  turned  back  upon  it  like  the 
lapel  of  a  coat.  Resect  a  portion  of  the  detached  capsule  proper, 
if  too  redundant. 

"Pass  four  suspension  or  fixation  sutures  of  forty-day  cat- 
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gut'  through  both  the  reflected  and  the  still  attached  capsule 
proper,  close  to  their  line  of  junction.  Two  sutures  are  placed 
on  the  anterior  face  of  the  kidney,  one  at  the  middle  of  the  upper 
and  one  at  the  middle  of  the  lower  half  of  the  oi^an.  The  two 
other  sutures  are  placed  at  corresponding  points  of  the  posterior 
surface  of  the  kidney.  Each  suture  runs  parallel  to  the  long 
axis  of  the  kidney,  and  is  passed  through  the  reflected  capsule 
close  to  the  line  of  reflection,  then  through  the  underlying  attached 
capsule,  and  along  beneath  the  latter  between  the  capsule  and 
the  kidney  substance,  for  a  distance  of  two  or  three  centimeters, 
when  it  again  emerges  through  the  attached  and  reflected  layers  of 
the  capsule  (Fig.  519).     Use  a  Hagedom  needle,  with  the  broad 


4 

) 

1 

Fig.  5 19. — Showing  Iwo  of  the  four  suspension  sutures  passed  through  reflected 
and  attached  layfre  of  capsule  proper,  without  penetration  of  Itidney  substance. 
The  two  companion  sutures,  passed  on  the  opposite  face  of  the  Iddney,  are  not  shown 
(Edebohls). 

surface  running  flatwise  between  the  capsule  proper  and  the  kidney 
substance,  to  avoid  penetration  of  the  latter.' 

"Pass  the  kidney  with  the  eight  free  suture  ends  hanging 
from  the  capsule  proper  back  into  the  body.  Pass  each  suture 
end  in  succession  through  the  abdominal  parietes  from  within 
outward,  four  to  the  inner  and  four  to  the  outer  side  of  the  in- 
cision, each  suture  piercing  the  tissues  at  a  distance  from  its  fellow 
of  the  opposite  surface  equal  to  the  anteroposterior  thickness  of 
the  kidney.  The  sutures  to  the  inner  side  of  the  incision  will 
pierce  the  retracted  sheath  of  the  quadratus  near  its  edge,  the 
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quadratus  itself,  and  the  erector  spinae;  the  outer  sutures  will 
traverse  the  transvcrsalis  fascia  and  the  latissimus  dorsi.  All 
of  the  sutures  will  emerge  upon   the  surface  of  the  latissimus 


FIr.  520. — The  kiiirpy  has  been  replaced  and  ihc  ends  of  ihc  suspension  sulures 
i-e  Ix'L-n  Ijr.iUKht  thnmgh  thi-  abdominal  wall,  emiTging  on  tht  oultr  surface  of  Ihe 
issiniiis  cicirsi.  The  TiIh'ts  of  the  muscle  have  been  separated  from  each  other,  not 
:,  in  in^ikinif  ih<'  incision  (Edcbohlji). 


Fig.  521. — Sus[)ension 


■losing  dce[)  parts  of  w 


dorsi  at  distances  fnim  cacli  other  equal  to  those  at  which  they 
leave  the  capsule  proper,  the  highest  suture  ends  emerging  im- 
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mediately  beneath  the  twelfth  rib  (Fig,  520).  Leave  the  sutures 
untied  for  the  present. 

"Close  the  wound  of  the  muscles  and  fascia  by  from  four  to 
six  interrupted  sutures  of  forty-day  catgut,  passed  in  such  a  man- 
ner as  to  turn  the  raw  surface  of  the  quadratus  tcvard  the  kidney. 
Thb  is  effected  by  suturing  the  latissimus  dorsi  and  the  lumbar 
fascia  forming  the  outer  lips  of  the  wound  to  the  latissimus  dorsi, 
the  sheath  of  the  erector  spin^  and  the  outer  lip  of  the  open  sheath 
of  the  quadratus  at  the  inner  margin  of  the  incision. 

"Gently  draw  taut  the  eight  ends  of  the  fixation  sutures  to 
take  in  slack  between  the  internal  surface  of  the  abdominal  pari- 


Fig.  51), — Kfftrls  of  the  rompk'li-d  ox 
denuded  kiilncy  and  rawed  ijuadralus.     T 

shown  (EdclK)h]s)- 

etes  and  the  capsule  proper,  so  as  to  bring  the  denuded  surface 
of  the  kidney  into  contact  with  the  raw  surface  of  the  quadratus. 
Tie  the  twoends  of  each  of  the  four  suspension  sutures  each  to  the 
other  (Fig.  521).  Bury  the  suspension  and  muscle  sutures  by 
closing  the  skin  over  them  with  the  intracuticular  suture. 

"The  completed  operation  will  leave  the  denuded  convex 
surface  of  the  outer  half  of  the  kidney  in  snug  contact  with  the 
raw  quadratus  lumborum  throughout  the  entire  length  of  the 
latter  from  rib  to  ilium  (Fig.  522),  the  upper  pole  of  the  kidney 
projecting  slightly  upward  beneath  the  ribs  and  the  lower  pole 
reaching  to  an  equal  extent  below  the  level  of  the  iliac  crest. 

"Apply  the  dressings  across  the  entire  width  of  the  back, 
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smoothly  and  evenly,  remembering  that  the  patient  is  to  lie  upon 
them  for  a  week  before  changing." 

Tfie  Support  oj  a  Floating  Kidney  by  the  Operative  Treatment 
oj  Diastasis  oj  the  Recti  Muscles. — If  a  floating  kidney  follow's 
childbirth  and  is  associated  with  diastasis  of  the  recti  muscles,  pen- 
dulous abdomen,  cntcroptosis,  and  gastroptosis,  ncphroirhaphy 
alone  will  not  make  the  patient  comfortable,  and  may  not  be 
necessar)'.     If  an   abdominal   binder,   electricity,   massage,  and 


Rg.  53,i.-  Afi.T  MiiyiilU-, frfim a  [iaiicm<)f  Durci.  «hi> <Vui\ of  [lulmonary  iub«r- 
fulosis  six  niiinllis  after  riglu  iif|ihr(i])f.\y.  Kiilncy  turned  outward  tu  show  connec- 
tirc4issui-  Iwind,  six  <i>iiti meters  long  by  two  ifnlinul.Ts  thick,  resulting  from  «iicra- 
tiim  ami  altuthiii(?  kiclney  in  [wslfrinr  abdomiriiil  wall  (lOilclwhls). 


Swedish  exercises  fail  to  restore  tone  to  the  R-laxed  abdominal 
walls  ami  to  correi't  the  s]>lanchnoplosis,  uniting  the  sheaths  of 
the  rccli  musck-s  as  pni]>nse(l  by  J,  (".  Webster  often  gives  the 
kidneys  as  well  as  other  abdominal  c)rjj;ans  such  good  support 
and   the   patient   such   perfect   symptomatic   relief   that  nothing 
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further  is  required.  This  operation,  therefore,  should  precede  or 
replace  nephrorrhaphy  in  suitable  cases.  The  author's  technic 
is  as  follows:  An  incision  is  made  from  midway  between  the 
umbilicus  and  the  ensiform  cartilage  to  the  symphysis.  The  skin 
and  subcutaneous  fat  are  dissected  off  the  fascia  until  the  sheaths 
of  both  recti  muscles  are  exposed.  The  sheath  of  one  muscle 
at  its  inner  edge  is  nicked  with  a  knife  until  the  muscle  itself  comes 
into  \aew;  the  sheath  is  slit  with  scissors  the  whole  length  of  the 
wound;  the  other  sheath  is  similarly  treated.  The  recti  muscles 
are  freed  from  their  underlying  attachments  by  a  blunt  dissec- 
tion. Four  to  six  m'attress  sutures  of  formalin  gut  (No.  3)  are 
passed  through  the  outer  edges  of  the  muscle-sheaths,  skipping 
the  tissues  between.  Silkworm-gut  sutures  are  passed  between 
the  mattress  sutures,  taking  in  the  skin,  the  subcutaneous  fat  and 
the  outer  edges  of  the  musclc-shcaths.  The  mattress  sutures 
are  tied  in  a  triple  knot.  A  continuous  catgut  suture  (No.  3 
formalin)  unites  the  whole  length  of  the  outer  edges  of  the  muscle- 
sheaths.  The  interrupted  silkworm-gut  sutures  are  tied.  The 
intervening  skin  surfaces  arc  joined  either  by  a  continuous  catgut 
suture  or  Michel's  clamps.  The  silkworm-gut  sutures  remain 
for  ten  to  twelve  days,  when  they  are  removed. 

Nephro-ureterectomy  in  Women, — Descriptions  of  nephrectomy 
are  out  of  place  in  a  treatise  on  diseases  peculiar  to  women.  In 
operations  for  tuberculous  kidney,  however,  or  for  pyonephrosis 
and  infected  sacculated  ureter  from  any  cause  with  which  the 
g)^necologist  not  infrequently  has  to  deal,  the  question  of  remov- 
ing the  whole  or  a  great  part  of  the  ureter  arises. 

Technic  0}  Ureterectomy  in  Women, — The  ureter  may  be  re- 
moved with  the  kidney  by  an  extraperitoneal  or  a  transperitoneal 
operation.  In  the  former  the  incision  may  be  lumbo-ilio-inguinal 
or  lumbo-ilio-inguinal  and  vaginal.  In  the  latter  the  incision  is 
made  through  the  semilunar  line,  the  peritoneum  over  the  ureter 
is  buttonholed  so  that  successive  lengths  may  be  pulled  out,  the 
wounds  in  the  peritoneum  being  subsequently  closed  by  suture. 

If  the  combined  lumbar  and  vaginal  incision  is  selected,  the 
vagina  may  be  opened  last  to  secure  and  remove  the  stump  of 
the  ureter  left  after  its  amputation  above,  or  the  operation  may 
be  begun  by  a  vaginal  section,  detachment  of  the  ureter  from 
the  bladder,  and  its  extraction  from  above  through  the  lumbar 
and  inguinal  wounds.  It  is  not  absolutely  necessary  to  tie  the 
stump  of  the  ureter,  as  regurgitation  of  urine  is  rare;  but  the 
majority  of  operators  must  feel,  as  the  author  has,  that  it  is  safer 
to  do  so.  Bovee^  has  collected  the  records  of  17  complete  nephro- 
ureterectomies  to  1903.    The  author  has  done  i  not  included  in 

*  "Am.  Gyn.,"  1903,  p.  311. 
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Bovee's  statistics,  a  complete  nephro-ureterectomy  by  a  lumbo-ilio- 
inguinal  incision  for  tuberculosis  of  the  kidney,  though  it  appeared 
by  an  examination  of  the  specimen  after  the  removal  that  the 
ureterectomy  was  not  really  necessar}'.  The  patient  recovered 
and  gained  fifty  pounds  in  the  year  following  operation. 

Reynolds*  has  modified  the  operative  technic  by  placing  the 
patient  on  the  side,  allowing  the  abdominal  contents  to  fall  away 
from  the  kidnev  and  ureter.  The  incision  is  made  in  front  of 
the  lower  costal  cartilages  to  a  point  within  and  below  the  anterior 
superior  spine  of  the  ilium.  The  wound  gapes  by  gravity,  and 
with  the  aid  of  a  long,  narrow  Sims  speculum  the  ureter  can 
be  traced  by  sight  to  and  through  the  base  of  the  broad  ligament 
to  its  entrance  into  the  bladder.  Reynolds  reports  seven  operations 
by  this  technic. 

*  "Am.  Med.,"  Feb.  25,  1905. 


PART  XII. 

THE  DETAILED  TECHNIC  OF  GYNEQC  SURGERY. 

The  Operating  Room. — The  requirements  for  a  modem  oper- 
ating room  differ  as  the  room  is  designed  simply  for  operative 
work  or  for  the  instruction  of  students  in  addition.  In  the  former 
case  the  following  considerations  should  be  taken  into  account: 
The  floor  and  walls  are  made  of  non -absorbable,  easily  cleansed 
material.     For  tho  former,  white  hexagonal  tiles,'  and  for  the 


latter,  glass  wainscoting,  arc  the  best.  The  room  should  be  heated 
to  90°  F.  There  shouM  be  no  draughts  of  hot  air  to  blow  dust 
about.  The  best  heating  apparatus  is  a  coil  of  heavy  nickel- 
plated  tubes  for  hot  water  or  steam.     The  floor  should  have  a  vent 


It 


'  A  glass  floor  was  first  tried  in  the  operating  room  uf  the  Howard  Hospital. 
'as  in  many  wayi  ideal,  but  the  expense  of  n'|>ainnK  the  heavy  glass  plates  that 
r  occasionally  broken  proved  loo  RTeat, 
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i',T  :.-.':  v-a-^r  ■:*-■:■-  Ahkh  :;  ii  ^.lihtd.  bui  this  vaii  should  not 
(.orr.ir.ur.i'.a:*:  ■A::h  ;ht  -jt-A-er.  Ir.  tht  Howard  Uogpital  it  leads 
ir*.'-  a  pipe  v.hkh  ?t'jt/^  :hrtt  feel  shon  of  the  gnmnd,  the  water 
ia!!:'.2  ir.'.o  a  civertd  j-^ttt-r. 

Th*.-  ::2h:  1-.  lurr-.i-hed  by  a  ?kyli^t  and  windows,  so  that  it  is 
\x.in  ■.■•:r.i'.ii\  urA  h'/rj-jtr.-^l.  The  light  should  be  from  the 
r.'.nh.  The  cj;  in  tht  rticii  ar.d  wali  shouH  be  continuous,  the 
iiijL—  ir.  the  Mall  and  tht  nx/i  having  no  intenening  structural 
work  t-vrtj-I  lijiht  intn  irame>.  Small  hoi-watcr  or  steam  pipt^s 
should  run  al'»r<g  tht  imn  framts  of  the  window  and  sky-light, 
b/  [jrevent  chilling  the  air  bv  the  large  gla=5  surface,  the  creation 
of  draughts  and  the  "Sweating"  of  the  glass.     A  cluster  of  eight 


■ard  Hospilal). 


I  incandi'sci-iit  ck-flric  lights  shmild  be  siisjiendcd  above  the 
ling  talili-,  iinil  there  should  be  one  or  more  plugs  in  the  wall 
e  iillaehrnenl  t>f  hand  and  head  lights. 

lie  slerili/ing  oiilfn  should  comjiri.se  two  autoclave  sterilizers, 
tiT  sterili/er,  an  instrument  sterilizer,  and  an  implement 
/er  for  basins,  pitchers,  etc.  The  sterilizere  may  be  in  an 
ling  rcMini,  but  it  is  mfire  convenient  to  have  them  in  the 
ting  niom  itself,  if  |)ossible,  in  rccc'sscs  out  of  the  way  and 
ccessible.  A  trough  shimid  Ik-  provided,  long  enough  for 
men  to  stand  in  fnint  of,  in  which  sterile  basins  aR'  placed 
le  hand  cleansing.     Thi.-^  tmugh  should  have  hot-  and  cold- 
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water  spigots  with  pedal  stops,  aUhough  tap  water  is  not  used 
for  the  hand  cleansing. 

The  ordinary  furniture  of  an  operating  room — glass  cases  for 


dressings,  glass-top  tables,  basin  stands  and  basins,  enameled 
iron  stools,  apparatus  for  normal  salt  injection,  materials  for 
hypodermatic  stimulation — b  naturally  required.     The  instrument 
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cases  and  instruments  should  be  kept  in  an  adjoining  room,  as 
they  may  be  rusted  by  the  moist  hot  air  of  the  operating  room. 
A  clinical  amphitheater  for  demonstrating  pelvic  and  ab- 
dominal sui^cry  to  medical  students  should  have  ample  floor 
space,  so  that  the  operator  and  his  assistants  shall  not  be  un- 
comfortably cniwded,  and  to  provide  room  for  two  or  more  operat- 
ing tables  in  use  at  once.     In  the  hmited  time  at  the  disposal 
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!  Hospital). 


of  the  tfuthtT,  closing  the  alxliiminal  wound  should  be  relegated 
to  comiR'tenl  assistants,  so  that  two  or  iha-e  abdominal  or  pelvic 
o])erati(ins  may  Ix'  shown  in  tht-  hour. 

The  sterilizinfT  plant  should  bo  in  view  of  the  students,  and 
they  shmdd  also  witness  the  hand  cleansing  i)n)cess,  day  after  day, 
so  that  it  may  be  thoroughly  familiar  to  them.  The  operator 
and  hLs  assistants  should  don  their  head   coverings,  gowns  and 
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gloves  before  the  students.  In  short,  thf  whole  process  of  pre- 
paring for  an  operation  should  be  regularly  exhibited  until  at  the 
end  of  a  session  each  slep  is  so  familiar  that  il  could  not  well  be 
foi^ottcn . 

In  a  pri\ale  house  the  room  selected  for  an  operation  should 
be  near  that  in  which  the  [)alient  lies  in  bed.     For  an  abdominal 
;clion,  shortening  of  the  round  ligaments  and  sus- 


Fig.  S2&. — Ttni  aulixia' 


(I'nivcrsily  Hospiliil). 


pending  the  kidney,  the  furniture,  carpets  and  hangings  should 
be  removed. 

The  floor  should  be  scrubbed  with  soap  and  water,  and  then 
mopped  with  a  sublimate  solution,  shortly  before  the  operation, 
so  that  it  shall  be  damp  and  no  dust  will  be  raised  by  walking 
over  it.  For  a  plastic  operation  it  suffices  to  tack  over  the  carpet 
a  sheet  which  has  been  wrung  out  in  a  sublimate  solution,  but  is 
left  moist. 
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The  basins  and  pitchers  are  boiled  in  a  lai^e  clothes-boiler. 
The  dressings  and  ligature  material  are  sterilized  either  in  the  cage 
of  a  hospital  autoclave,  which  is  transported  to  the  house  wrapped 


iflalcfl  air-rushion. 


1  double  sheets,  or  in  the  house  itself  in  a  Rochester  steam  steril- 
ier.'     A  large  quantity  of  boiling  water  is  on  hand  at  the  hour 


'  The  i8-iiuli  si/t  olilona  sK-riliwr  r.in  U-  ]aci 
whcri:  il  is  stcriliznl  uniliT  [inssurc-.  It  is  ]Kii-ki''l  iii 
the  house  unil  rcilfriliiiil  just  buforr  Ihc  u]iL'rati»n. 
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Fig.  5j,i.— I.ilirnthul's  porlubk'  operating  table,  folded. 


Fig.  534. — LilitTlhal's  portable  operating  table,  set  up. 
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of  operation,  and  boiled  water  is  provided  in  pitchers  with  toweb 
over  their  tops,  plainly  labeled  on  a  strip  of  rubber  adhesive  plaster 
so  that  water  and  sublimate  solutions  shall  not  be  confused.  Two 
small  tables  from  the  household  furniture,  draped  with  sterile 
sheets,  suffice  for  the  instruments  and  pads.  Another  table, 
similarly  protected,  is  needed  for  the  autoclave  cage  or  the  steam 
stcrihzer. 


Fig-  sSS^—Kilchcn  lahlc  ilr 


Rdi-lxihls's  leg  supports  attached. 


The  operating  table  should  be  simple  in  construction,  Hght 
in  weight,  easily  moved  on  large  rollers,  with  a  (juickly  and  easily 
managed  hinged  arrangement  for  the  Trendelenburg  posture, 
Supjxjrts  for  the  shoulders  are  provided  to  hold  a  patient  in  the 
Trcndelenbui^  posture.  An  air-cashion  covering  almost  the  whole 
lenglh  of  the  (able  is  useful,  as  it  saves  the  patient  a  great  part  of 
the  backache  usually  complained  of  after  operation  and  keeps  her 
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warmer  than  a  glass  or  iron  surface  would.  It  is  possible,  but  not 
advisable,  to  fill  the  cushion  with  hot  water.  There  is  danger  of 
burning  her  back  if  the  temperature  of  the  water  b  not  carefully 
regulated.  The  table  is  provided  with  the  upright  leg  supports  and 
stirrups  for  the  feet.  A  good  portable  table  is  a  great  convenience 
in  private  house  operations.  The  table  shown  in  figure  534  is 
the  most  sat  is  factor)'.  It  is  light  (28  pounds),  portable,  strong 
and  easily  managed,  giving  the  various  jxetures  required  in  gjTiecic 
surgcrj-. 

For  plastic  operations  the  Edebohls  clamps  and  leg  supports, 
which  lan  be  attached  to  any  kitchen  table,  are  a  cheap  and 
satisfactor}'  substitute  for  a  specially  constructed  operating  table. 


Leg-holders,  such  as  Robb's  and  Clover's,  arc  not  so  convenient 
and  it  is  difficult  to  keep  them  clean.  If  a  leg-holder  is  used,  one 
should  Ih.'  improvised  with  a  clean  shttt. 

Instruments  and  their  Preparation. — For  an  ordinary  ab 
dominal  operation  (salpingo-oophorectomy,  uterine  suspension, 
hysterectomy,  ])elvic  abscess,  small  jielvic  or  abdominal  tumors) 
the  fi)llowing  instruments  arc  laid  out:  2  knives;  a  abdominal 
retractors;  i  Thomas  apjilicator;  i  pair  hcav}'  straight  abdom- 
inal scissors;  2  pairs  curved  scissors— i  hcav)-,  for  pedicle, 
small;  2  Spencer  Wells  forceps;  4  pedicle  needles — 2  sharp,  : 
dull;  6safelypins;  2  tissue  forceps;  iShcmostaLs;  4  full-curved. 
spcar-]>ointcd  needles;  2  curved,  round-pointed,  fine  uterine  sus- 
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pension  needles;  3  short  medium-curved,  spear-pointed  needles; 
2  short  cervix  needles  for  skin.  The  sharp  pedicle  needles  for 
the  bases  of  the  broad  ligament,  to  secure  the  uterine  arteries,  are 
bent  at  angles  on  ^he  shaft,  one  away  from  the  operator,  to  be 
used  on  the  right  broad  ligament  (if  he  stands  on  the  patient's 
right  side),  the  other  bent  toward  the  operator,  for  the  left  broad 
ligament.    These  angles  make  it  easier  to  dodge  the  ureters. 


Fig.   537. — Abdominal 
retractor. 


Fig.  538. — Author's 
sharp-pointed  pedicle 
needles  for  the  bases  of 
the  broad  ligaments. 


Fig.  539. — Author's 
round-pointed  needle 
for  uterine  suspension. 


For  an  ordinary  plastic  operation  (posterior  and  anterior  cbl- 
porrhaphy,  trachelorrhaphy,  dilatation  and  curettage)  the  follow- 
ing instruments  and  materials  are  required:  Wathen's  large, 
Goodeirs  small,  and  Cleveland's  four-branched  dilator;  Schatz's 
metranoikter;  2  double  tenacula;  2  AUis  forceps;  i  shot  com- 
pressor, and  perforated  shot;  2  sharp  Sims  curets;  i  Martin 
curet;  an  Emmet  curet  forceps;  18  hcmostats;  intra-uterine 
catheter  (Fritsch-Bozeman);  i  pair  small,  sharp-pointed  scissors; 
I  pair  small  curved  scissors;  i  rat- tooth  forceps;  i  tissue  forceps;  4 
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full  round  curved,  spear- pointed  needles;  silkworm-gut,  formalin 
and  cumol  catgut;  assorted  sizes  Emmet  perineum  and  cervix 
needles.  The  double  tenacula  for  the  cervix  should  have  the 
shape  shown  in  figure  542,  so  as  not  to  pinch  the  cervical  lips. 


Fig.  540. — a,  Cleveland's  dilator;  b,  Wathcn's  dilator;  c,  Goodell's  dilator,  mo<li- 

fied . 


Fig.  541. — Martin's  curet. 


For  other  regions  the  AUis  forceps  arc  more  satisfactory  (Fig. 
543).  The  Cleveland  four-branched  dilator  is  much  superior 
to  any  of  the  two-branched  dilators,  but  its  insertion  should  be 
preceded  by  the  use  of  a  small  and  of  a  heavy  dilator,  the  dilatation 
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being  carried  to  about  three-fourths  of  an  inch.  The  four- 
branched  dilator  should  be  gradually  opened  to  90  mm.  on  the 
scale,  except  in  ill-developed,  infantile  wombs,  in  which  the  limit 
should  be  70  mm.  If  the  operation  is  a  dilatation  and  curettage 
for  dysmenorrhea  and  sterility  or  a  dilatation  of  the  cervical  canal 
to  permit  a  digital  exploration  of  the  uterine  cavity,  Schatz's 
metranoikter  should  be  inserted  after  the  forcible  dilatation  with 
the  two-  and  four-branched  dilators  and  should  remain  in  place 


Fig.  542. — Author's  double  tcnacula 
for  the  ren'ix. 


Fig.  543. — Allis*s  forceps. 


twenty-four  hours.  The  needles  for  plastic  operations  are  round, 
full-curved,  spear-pointed,  and  the  well-known  Emmet  cervix  and 
perineum  needles. 

Special  Instruments. — For  cauterization  the  Paquelin  cautery 
and  an  electrocauterj'  cone  are  required.  The  latter  is  the  more 
salisfactor}'  and  reliable  instrument.  It  is  attached  to  the  trans- 
former connected  with  the  electric  light  plant,  by  a  plug  in  the  wall; 
if  the  current  is  direct,  a  motor  is  needed  in  addition  to  the  trans- 
41 
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former.  The  electrocautery  givTs  a  more  intense  heat  than  the 
Paquelin,  is  not  cooled  so  quickly  when  brought  in  contact  with 
bleeding  and  secreting  surfaces  like  a  cervical  cancer,  and  will  not 
fail  the  operator  in  the  midst  of  an  operation,  as  the  Paquelin 
sometimes  does. 

The  elcctrothermic  hemostatic  clamps  of  A.  J.  Downes  are 
an  indispensable  part  of  a  complete  equipment  for  abdominal 
and  pelvic  surgery.  They  are  most  useful  for  clamping  a  broad 
ligament  which  is  not  infiltrated  or  thickened,  for  the  slender 
stump  of  a  pedunculated  tumor  and  for  the  hemostasis  of  the 
broad  ligament  in  malignant  growths  of  the  uterus. 

For  an  ovarian  or  other  cystic  tumor  a  trocar  is  usually  pro- 
vided, but  personally  I  rarely  use  it,  preferring  puncture  by  a 
knife. 


Two  specially  constructed  catch  forceps  with  circular  expan- 
sions and  corrugated  internal  surfaces  at  the  ends  of  the  blades 
arc  convenient  for  seizing  the  walls  of  an  ovarian  cyst  after  it 
has  been  incised  and  for  pulling  the  tumor  out  of  the  abdominal 
wound. 

For  a  large  fibroid  tumor  a  heavy  \'olst'lla  forceps  is  needed 
to  make  traction  on  the  tumor  and  to  steady  it. 

It  is  convenient  to  have  an  instnimeni  tray  divided  into  com- 
partments for  the  different  instruments,  so  that  the  assistant  can 
lay  his  hands  on  what  he  wants  without  delay.  There  should  be 
a  separate  pan  for  the  suture  material  and  needles. 

AH  the  instruments  except  ihe  knives  are  boiled  for  half  an 
hour.  .*\  small  piece  of  washing-soda  in  the  water  keeps  the  in- 
struments from  rusting.    The  knives,  with  their  blades  wrapped 
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in  cotton,  are  put  on  a  small  Iray  in  a  5  per  cenl.  solution  of 
carbolic  acid  in  alcohol.'  The  silkworm-gut  for  suture  material 
is  also  sterilized  by  boiling  water,  bul  it  can  not  be  boiled  in  the 
water  with  the  instruments,  for  the  soda  makes  it  soft  and  brittle. 


Dressings  and  the  Packing  of  the  Autoclaves.— The  cage  of 
one  autoclave  is  packed  from  the  l)<)tlom  up  with  the  following 
materials  in  regular  order  for  an  abdominal  section : 
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Packing  Cage  for  Autoclave  No.  I. — One  abdominal  binder  of 
outing  flannel;  4  pieces  absorbent  cotton;  la  pieces  of  gauze; 
I  book  of  silver  foil;  12  towels;  2  tubes  of  siUc;  i  glass  tube 
filled  with  six-inch  gauze  bandage  for  packing;  also  a  three-inch 
rolled  bandage;  4  sheets;  3  gowns;  3  caps,  or  squares  of  gauze 
for  the  head;  3  nail-brushes.  This  cage  is  subjected  to  three 
steriIi7.ations  on  three  successive  days.  A  cage  is  always  kept 
packed  that  has  had  two  sterilizations  at  240°  for  forty  minutes  for 
emei^ency  operations.  It  b  again  stcrihzed  immediately  before 
the  operation. 

The  second  autoclave  without  a  cage  is  packed  from  within 
outward,  as  follows : 

Autoclave  No.  2. — Three  small  basins;  i  package,  wrapped  in 
gauze,  containing  fifteen  pads  for  sponges' ;   i  pan  for  sutures  and 


needles;  2  .small,  white  enameled  pitchers;  i  tube  of  catgut;  3 
nail-brushes;  jar  of  alcohol  with  ti^ht  screw-cap  (to  wash  abdo- 
men with);  bottle  of  glycerin  for  rubber  gknes;  small  jar  of  oli^'e 
oil  for  Downes's  clamjjs. 

The  gauze  pads  are  provided  in  an  invariable  number.  I  use 
fifteen:  one  large,  9  X  g  inches;  seven  medium,  4X4  inches; 
and  seven  small,  3X3  inches,  in  sixteen  to  thirty  layers.  By 
using  an  invariable  number  the  nurse  who  prepares  the  package 
has  no  excuse  for  a  mistake  in  this  respect,  and  by  making  this 
number  as  small  as  practicable,  time  and  trouble  are  saved  in  the 
final  count  of  the  pads. 


'  Thcst  packages  of  pads  have  had  Iwq  p 


slvri ligations  and  a 


■  kept 
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For  a  plastic  operation  the  following  articles  are  omitted  from 
the  autoclaves:  From  No.  i,  the  abdominal  binder,  tubes  of  silk, 
pieces  of  gauze  and  the  silver  foil;  a  fenestrated  sheet  is  added. 


Fig.  548. — Downes's  electro- 
thermic  hemostatic  clamp. 


Fig.  549.  —  Protector 
for  electrothermic  clamp 
to  guard  adjacent  tissues 
from  the  heat. 


Fig.  550. — Author's 
catch  forceps  for  wall 
of  cystic  tumor. 


Fig.  551. — Trocar  for  cystic  tumors. 


From  No.  2,  the  gauze  pads.  For  plastic  operations  sea  sponges 
are  preferable  and  are  safe  if  soaked  over  night  in  a  i :  1000  sub- 
limate solution.    They  are  used  once  only. 
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Sutures  and  Ligatures. — Iodized,  cumol  and  formalin  catgut, 
silkworm-gut  and  the  two  smaller  sizes  of  Tait's  twisted  Bir- 
mingham silk  are  the  materials  required  for  sutures  and  ligatures.* 

Iodized  gut  has  the  great  advantage  of  simplicity  in  its  prepara- 
tion. The  rolls  of  gut  as  they  are  sold  in  the  shops  are  submerged 
in  a  solution  of  iodin,  i  part;  iodid  of  potassium,  i  part;  and 
distilled  water,  100  parts,  in  a  jar  with  a  screw  cap.  They  soak 
in  this  solution  eight  days.    After  that  time  the  gut  is  sterile.     Its 


^ig-  552- — Instrument  tray  divided  into  compartments. 

tensile  strength  is  somewhat  variable,  but  if  not  left  in  the  so- 
lution more  than  six  weeks,  it  is  fairly  salisfactor\^  in  this  respect. 
Mann  claims  that  the  tensile  strength  is  not  impaired  if  the  gut  is 
soaked  in  a  solution  of  iodin  scales,  10  per  cent.,  in  ether,  for  a 
week,  washed  in  ether  and  preserved  dry  or  in  absolute  alcohol. 


'  Kangaroo-tendon  is  no  stronger  or  more  durable  than  properly  prepared  cat- 
gut, is  more  expensive  and  is  more  difficult  to  sterilize.  Iron -dyed  (black)  ligatures 
are  sometimes  recommended  because  they  are  more  easily  visible. 
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The  durability  of  iodized  gut  is  little,  if  any,  greater  than  cumol 
gut  or  untreated  catgut.' 

Cumol  gut  has  the  advantages  of  great  tensile  strength  and 
a  very  short  durability.  It  b  the  ideal  ligature,  therefore,  in  all 
septie  and  infectious  cases,  as  it  is  desirable  to  have  it  disappear 
as  soon  as  possible  after  forty-eight  hours.     It  was  first  prepared 


Fig.  SS4— Cauzi- 
bandage  packed  in 
glass  tube  stoppered 
with  cotton. 


by  Kr&iig,  whose  process  was  modified  and  improved  by  Clark 
and   Miller.    The  process  is  conducted  as  follows:    Kronig's 

'  Claudius's  iodized  catgut,  "  Deul.  Zeitsch.  f.  Chir.,"  ixx,  Nos.  i  and  7. 
"Zur  FraEC  dtr  Catgut-steiilization,"  "Centralbl.  f.  Chir.,"  xxxi,  No.  j.  Salkjnd- 
sohn,  "ClHudius's  Iodized  Gut,"  "N.  Y.  Med.  Record,"  Feb.  37,  1904,  p,  JSS- 
"  Iodized  Gal Rut,"  While,  "Am.  Jour,  of  Obslel.,"  May,  1904-  "Claudius's  Cat- 
gut," A.  V.  Moschcowilz,  "  N,  Y.  Med.  Record,"  May  14,  1904.  "A  Simple  and 
Efficient  Method  0/  Preparing  Calgut,"  E.  C.  Mann,  "Am.  Med.,"  Dec.  10,  1904. 
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method:  (i)  Roll  the  catgut  in  rings,  (2)  Dry  it  in  a  hot-air 
oven  or  over  a  sand-bath  for  two  hours  at  70°  C.  (3)  Heat  it  in 
cumol  to  a  temperature  {165"  C.)  a  little  short  of  the  boiling- 
point,  for  one  hour.  (4)  Transfer  it  to  petroleum  benzine  for 
permanent  preservation,  or,  if  desirable,  leave  it  in  benzine  for 
three  hours,  and  transfer  to  sterile  Petri  dishes.  A  bacterio- 
logical study  of  this  method  by  Clark  and  Miller  shows  that  the 
sterilization  is  perfect,  but  that  the  transference  from  boiling 
cumol  to  benzine  is  open  to  serious  objection.  Clark  and  Miller 
found  that  benzine  is  not  a  germicide;  also  that  it  can  not  be 
rendered  sterile  by  heat  without  danger,  and,  therefore,  modified 
Kronig's  method  as  follows:  (i)  RoU  the  catgut,  twelve  strands, 
in  iigurc-of-cight  form,  so  that  it  can  be  slipped  into  a  lai^e  test- 
tube,  (2)  Bring  the  catgut  up  to  a  temperature  of  80"  C,  and  hold 
it  at  this  point  for  one  hour.  (3)  Place  in  cumol,  which  must  not 
be  above  loo*^  C,  raise  it  to  165°  C,  and  hold  it  at  this  point  for 


[Kickagc. 

one  hour.  (4)  Draw  ()fi'  tin  cum(il,  and  cither  allow  the  heat  of 
the  sand-bath  Ut  (lr\  th(  c  itgut,  or  transfer  it  to  a  hot-air  oven,  at  a 
lcm]>craturcof  100°  C  ,  fortwoJiour^  (s)  Transfer  the  rings  with 
sterile  forcejis  to  test  tuix>  prcMoublv  stcrih/cd  In  drying  or 
boilin((,  the  catgul  should  not  lomc  in  tontict  with  the  bottom 
or  sides  of  the  vessel,  but  should  be  suspended  on  slender  wire 
supports,  or  placed  ujwn  cotton  loosch  paiktd  in  the  bottom  of 
the  beaker  glacis. 

The  preparation  of  cumol  gut  is  tedious,  it  requires  the  most 
careful  supervision  for  a  number  of  hours  continuously;  it  is  liable 
to  become  infected  while  Iwmg  transferred  from  the  cumol  to  the 
dn-  tubes  unless  its  preparation  is  m  the  hands  of  a  competent, 
conscientious  person,  hence  it  is  likel)  to  be  rejilaccd  by  asimplcr 
and  safer  method  like  that  of  Claudius 

Formalin  giU  prc|>arcd  as  described  below  has  the  ad\-antage 
of  no  handling  in  the  course  of  preparation,  absolute  stcriHty 
as  it  comes  from  the  aut{x;la\e,  boiled  m  gheenn  and  alcohol  at 
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240°  F.  and  a  durability  of  three  weeks.  If  the  cap  of  the  metal 
tube  is  not  provided  with  a  good  washer  and  is  not  screwed  tight, 
the  gut  is  ruined. 

Preparation  of  Formalin  Catgut  {SIzeaO  and  3). — Soak  twelve 
houre  in  benzine;  dry  twelve  hours  on  blotting  paper;  put  in 
cold  sterile  water  for  two  hours,  rolled  loosely  on  some  cylindri- 
cal object,  then  in  a  solution  of  1 :2o  formalin  for  sixteen  hours; 


F'K-  S57-— Or   I"'  ■  '■■'■,  I'iB'  S: 

6,  metal  lube  (or  sitrili  1   ^1      ^i'.   ,      ■■■■lin        on  glass 
spool  on  which  it  is  wr3|i|ii-rl,  percd  with  mllon. 

rinse  off  thoroughly  in  running  water  and  stretch  tight  on  a  wooden 
frame  to  dry  for  four  or  five  days.  The  frame  is  placed  in  a  clean 
pillow-case  to  keep  it  from  accumulating  dust.  The  catgut  is  cut 
off  in  sutures  thirty-six  inches  in  length,  rolled  on  wooden  spools, 
five  hne,  live  coarse  strands  on  each  spool;  put  in  metal  lube  in  ab- 
solute alcohol  nine  parts,  glycerin  one  part,  with  cap  screwed  on  as 
tightly  as  possible. 
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Preparation  of  Silk. — Tait's  Birmingham  silk:  sizes  medium 

and  fine,  cut  in  sutures  thirty-six  inches  in  length;  three  strands 
rolled  on  a  glass  spool;  one  spool  of  fine  and  two  spools  of  medium 
size,  put  in  a  glass  tube,  the  end  being  plugged  with  cotton ;  sterilize 
in  autoclave,  at  temperature  240°  F.  for  fifteen  minutes  on  two 
successive  days,  then  dr\'  in  a  hot-air  oven  one  hour,  temp)erature 
150°  F.  The  tubes  are  kept  plugged  in  a  glass  jar,  ready  for  re- 
sterilization  in  autoclave  for  each  operation. 

The  silkworm-gut  should  be  the  thickest  and  strongest  sold  in 
the  shops.  The  strands  are  therefore  rather  short.  The  longer 
the  strand,  as  a  rule,  the  more  fragile  the  gut.  Silkworm -gut  is 
sterilized  in  boiling  water  for  ten  to  thirty  minutes.  The  water 
should  have  no  soda  in  it. 

The  Preliminary  Treatment  and  Examination  of  the 
Patient. — A  woman  shoukl  be  in  the  hospital  forty-eight  hours 
before  oi)e ration.  On  entering,  if  she  is  a  ward  patient,  she 
takes  a  full  bath,  superintended  by  a  nurse.  Her  heart  and 
lungs  are  examined.  The  total  amount  of  urine  is  collected  for 
the  twenty-four  hours,  and  on  two  successive  days  is  examined 
for  albumin,  sugar,  casts,  specific  gravity,  and  urea  percentage  (by 
Doremus's  apparatus).  The  blood  is  examined  for  the  number  of 
red  and  white  corpuscles  and  for  hemoglobin  percentage.  If  the 
patient  is  sus])ccted  to  be  a  bleeder,  the  coagulability  of  the  blood 
is  tested. 

The  existence  of  a  drug  habit  should  be  ascertained,  if  pos- 
sible. If  sedatives  or  stimulants  have  been  habituallv  taken,  thev 
must  be  continued  in  diminishing  doses  for  several  days  after  the 
operation. 

If  there  is  evidence  of  kidney  disease,  an  operation  of  elec- 
tion shoukl  usually  be  postponed  until  dietetic  and  eliminative 
treatment  has  brought  about  a  marked  improvement  in,  or  an 
entire  disa])pearance  of,  the  symptoms.  If  there  is  no  decided  im- 
provement, the  oj)eration  should  not  be  undertaken.  In  an 
()l)eration  of  necessity  the  risk  of  uremia  or  diabetic  coma  must 
be  incurred,  although,  if  ])()ssil)le,  time  shoukl  be  allowed  for 
some  improvement  by  treatment.  The  risk  of  uremia  is  not 
great  with  j^roper  precautions  in  the  use  of  anesthetics.  The 
risk  of  diabetic  coma  is  considerable.  Noble's  collected  statistics 
show  a  mortality  of  24.28  per  cent,  in  70  cases  operated  upon 
with  sugar  in  the  urine.*  Beyea  reports  a  case  of  ovarian  cyst 
in  which  sugar  disappeared  from  the  urine  after  the  operation.^ 

If  there  is  evidence  of  leukemia,  no  oj)eration  should  be  un- 

^  Three  deaths  from  sepsis;  5,  cause  not  stated;  <;  from  coma.     (Personal  com- 
munication.) 

'  **Tr.  Gyn.  Sect.,  College  of  Physicians,"  vol.  v. 
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dertaken  if  it  can  possibly  be  avoided.  A  leukemic  subject  does 
not  stand  the  prick  of  a  hypodermic  needle  well.  A  temporan- 
leukocytosis  naturally  does  not  forbid  an  operation,  but  is,  on  the 
contrary,  frequently  a  positive  indication  for  it.  Anemia  is  un- 
favorable for  operative  work.  A  hemoglobin  percentage  below 
30  is  said  to  contraindicate  anesthetization,  but  in  fibroid  tumors, 
in  other  causes  of  metrorrhagia  and  in  sepsis  a  capital  operation 
must  sometimes  be  undertaken  with  a  percentage  as  low  as  10. 
Treatment  should  be  instituted,  if  possible,  to  improve  the  blood 
condition  before  the  operation;  just  before  anesthetization  there 
should  be  a  submammary  injection  of  a  pint  of  normal  salt  solution 
under  each  breast  and  a  hypodermatic  injection  of  digitalis  and 
strychnia;  the  anesthetic  should  be  given  in  as  small  amounts  and 
for  as  short  a  time  as  possible;  hemostasis  in  the  operation  should 
be  perfect,  and  the  utmost  celerity  consistent  with  good  work  is 
essential.  If  there  is  cardiac  disease,  it  is  often  an  anxious  question 
whether  an  operation  should  be  attempted.  If  compensation  is 
good  and  there  is  not  much  dilatation,  the  cardiac  condition  should 
give  the  operator  little  concern.  Preliminarj^  treatment  with 
strophanthus  or  digitalis  and  complete  rest  is  often  advisable. 
After  the  operation  cardiac  stimulants  arc  given  routinely  only  in 
case  of  rapid,  feeble  or  irregular  heart-action.  There  is  danger  of 
overstimulating  the  heart  if  the  operator  allows  himself  to  become 
too  apprehensive  because  he  is  aware  that  a  cardiac  lesion  exists. 

Exophthalmic  goiter  increases  the  gravity  of  an  operation.  In 
70  cases  collected  by  the  author  there  were  8  deaths,  a  mortality 
of  10  per  cent.;   many  of  the  operations  were  minor  in  character. 

An  acute  inflammatory  process  in  the  lungs  is  naturally 
a  contraindication  to  an  operation.  In  incipient  tuberculosis, 
however,  an  operation  of  election  may  be  deliberately  undertaken 
with  the  object  of  increasing  the  patient's  activity  and  ability  to 
move  about  in  the  open  air. 

The  medicinal  treatment  nmtinely  prescribed  for  all  patients 
about  to  be  operated  upon  in  the  author's  clinics  is  as  follows :  A 
pill  of  strychnia  (gr.  ^^)  and  digitalis  (gr.  J),  t.  i.  d.;  2  drams  of 
Rochelle  salts  in  a  tumblerful  of  water  the  evening  after  admis- 
sion ;  1 5  grains  of  sulfonal  at  5  o'clock  the  afternoon  before  opera- 
tion ;  at  9  p.  M.  half  an  ounce  of  Epsom  salts  in  a  tumblerful  of 
water,  followed  the  next  morning  by  a  simple  enema,  or,  if  there  is 
to  be  a  plastic  operation,  by  repeated  enemata  till  the  lower  bowel 
is  empty. 

If  the  operation  is  one  that  entails  a  sudden  diminution  of  intra- 
abdominal pressure,  such  as  a  hysterectomy  for  fibroids  or  a 
Cesarean  section,  salicylate  of  eserin,  gr.  ^j^,  is  given  hypoder- 
matically  immediately  before  the  anesthetization. 
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The  diet  the  day  before  operation  is  gruci  for  breakfast,  soup 
for  dinner,  milk  toast  for  supper;  one  glass  of  milk  at  10  a.  m. 
and  4  p.  u.  The  morning  of  the  operation,  at  7  o'clock,  the 
patient  receives  2  ounces  of  clear  beef-tea. 

Hand  and  Skin  Cleansing. '—There  is  no  known  method 
by  which  the  human  skin  can  be  made  sterile.  It  can  be  so  well 
cleansed,  however,  as  not  to  be  a  dangerous  source  of  infection 
unless  the  operator  has  contaminated  his  unprotected  hands  with 
some  particularly  virulent  micro-organism,  such  as  the  strepto- 
coccus of  purulent  pcTJtonitis.    The  question  of  the  best  method 


of  hand  cleansing  is  not  now  such  an  anxious  one,  as  the  sur- 
geon mu.-;l  wear  rubber  gloves  uniformly,  no  matter  what  system 
of  skin  cleansing  he  uses.  The  insertion  of  the  bare  hand  in  a 
wound  is  unjustifiable  in  the  light  of  our  present  knowledge.  But 
the  gloves  may  Ix-  iiricked  or  turn  {luring  an  oix'ration,  so  that  the 
hands  under  them  must  be  made  as  clean  as  it  is  ])os,sible  to  get 
them.  The  skin  must  l>e  freed  of  all  superficial  epidermis  scales; 
the  sebaceous  matter  must  Ix'  removed  not  only  fnmi  the  surface, 


■e.  Hfitriigt  7.ur  ]ldnili'(ifsinri.-kliun,"  "Miir 


ici  HiirMlcMhul/." 
■=1  hacffor,  100;.  -Vl 
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but  from  the  ctypts  in  the  skin;  the  nails  and  palmar  surfaces 
of  the  fingers  should  receive  particular  attention.  The  method 
should  be  as  simple  and  uncomplicated  as  is  consistent  with 
the  best  results.  Such  a  system,  for  example,  as  immersing 
the  hands  and  arms  in  permanganate  solution  and  then  bleaching 
them  in  oxalic  acid  solution,  when  neither  the  permanganate  so- 
lution nor  the  oxalic  acid  solution  is  an  efficient  germicide,  is 
illogical,  wastes  time,  and  requires  the  preparation  in  bulk  of  two 
extra  solutions  which  are  unnecessary. 

The  following  principles  of  skin  disinfection  must  be  remembered 
to  secure  the  best  results:  Mechanical  cleansing  is  better  than 
chemical  disinfection;  if  a  chemical  disinfectant  is  used  at  all, 
chlorin  is  probably  the  best*;  the  sebaceous  matter  must  be  re- 
moved from  the  crypts  of  the  skin  by  benzine  or  some  other  solvent 
of  this  material. 

The  following  system  has  been  employed  by  the  author  for 
the  last  eight  years  because  he  believes  it  to  be  efficient  and  not 
too  complicated  and  because  the  bacteriological  examinations 
have  shown  as  sterile  a  condition  of  the  skin  as  is  secured  by 
any  method.  Three  sterile  basins,  three  small,  two  large  glass 
dishes,  and  a  tub  (for  sublimate  solution)  are  provided.  Six 
brushes  are  sterilized  in  the  autoclave.  The  three  basins,  each 
with  a  small  glass  dish  of  tincture  of  green  soap  beside  it,  are 
placed  in  a  long  trough,  in  front  of  which  the  operator  and  his 
two  assistants  stand  side  by  side. 

The  nails  are  cut  short.  The  hands  and  arms  to  the  elbow 
are  scrubbed  for  ten  minutes  by  the  clock  with  sterile  brush, 
tincture  of  green  soap  and  with  four  changes  of  sterile  water,  a 
nurse  emptying  the  basins  by  catching  them  outside  of  and  below 
the  brim  and  filling  them  again  with  sterile  water  from  a  sterile 
pitcher  (boiled  in  the  implement  sterilizer).  Fresh  brushes  are 
then  taken  from  the  autoclave  cage;  the  hands  and  arms  are 
next  scrubbed  with  benzine,^  then  with  alcohol,  and  are  finally 
immersed  for  a  minute  or  two  in  a  i  :  iocx5  sublimate  solution.' 
The  whole  process  lasts  fifteen  minutes.     One  cleansing  ordinarily 

*  Nascent  chlorin  gas  is  applied  to  the  hands  in  one  of  two  ways:  The  hands 
and  nails  are  rubbed  with  a  paste  of  equal  parts  of  sodium  carbonate  and  calcium 
chlorid,  moistened  with  water,  or  scrubbed  with  a  solution  of  acetic  acid,  f  oij;  cal- 
cium chlorinate,  3  iv;  sterile  water,  Oij  (see  Stewart,  "Am.  Jour,  of  Obstet.,'*  Jan., 
1904). 

'  The  quantity  of  sebaceous  matter  removed  from  the  skin  by  this  agent  can  be 
demonstrated  by  letting  the  benzine  evaporate  after  the  operator  and  his  assistants 
have  scrubbed  their  hands  and  arms  in  a  pint  or  more  of  it.  There  is  no  other 
material  so  efficient  for  the  purpose. 

'  Sublamin,  recommended  as  a  substitute  for  sublimate,  has  been  shown  to 
be  a  comparatively  feeble  germicide,  even  in  a  one  per  cent,  solution.  (Schaeffer, 
"  Weitere  Beitrage  zur  Handedcsinfcktion,"  "Monatsschr.  f.  Geb.  u.  Gyn.,"  March, 
1904.) 
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suffices  for  an  operating  day.  Ten  to  twenty  operations  on  six 
to  eight  patients  in  succession  are  performed  with  a  change  of 
gowns  and  gloves  after  each  operation. 

The  Preparation  of  the  Patient  for  an  Abdominal  Section. 
— The  Ajternoon  before  Operation;  Skin  Cleansing. — Prepare 
rubbcT  gloves  by  wrapping  in  gauze  and  boiling  for  five  to  ten 
minutes.  Clip  pubic  hair  with  clipper  and  shave  with  a  safety 
razor.  Sterilize  the  following  articles  for  forty-five  minutes  at 
240°  F.:  Two  hand-brushes  for  nurse;  two  soft-bristle  brushes 
for  patient;  absorbent  cotton;  four  small  sheets;  one-half  dozen 
towels;  gauze,  unmedicated;  gauze  pad;  binder;  long-sleeved 
gown. 
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Fig.  560. — Ciauzc  pad  for  patient's  abdomen,  extending  part  way  down  the  thighs. 


The  nurse  who  cleanses  the  abdomen  must  i)rcpare  her  hands 
and  arms  as  though  abml  to  operate,  namely:  cut  nails  short; 
scrub  hands  and  arms  with  brusli,  hot  water  and  tincture  of 
green  soaj)  for  ten  minutes,  with  four  changes  of  sterile  water  in 
sterile  basin;  clean  nails  with  boiled  nail-file;  with  fresh  brush 
scrub  hands  and  arms  with  benzine  and  then  with  alcohol;  immerse 
hands  and  arms  in  bichlorid  solution  (i  :  1000)  for  two  minutes. 
Then  put  on  the  long-sleeved  gown  and  gloves. 

Tlie  abdomen,  from  cnsiform  to  sym])hysis  and  from  flank  to 
flank,  and  one-third  the  way  do\\Ti  the  thighs  must  be  scrubbed 
with  soft-bristle  brush,  tincture  of  green  soap  and  hot  water  thor- 
oughly (for  ten  minutes  by  the  watch,  with  four  changes  of  sterile 
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water),  paying  special  attention  to  navel  and  to  pubic  regions. 
Scrub  thoroughly  with  alcohol  with  the  second  sterile  soft-bristle 
brush.  Cover  the  abdomen  with  the  sterile  gauze  pad,  and  put 
on  the  binder. 

Morning  oj  Ike  Operation. — Give  2  ounces  of  clear  beef-tea 
at  7  o'clock;  give  enema  of  pint  of  soapsuds,  i  dram  of  turpentine. 
Hands  of  nurse  cleansed  as  described  above.  Articles  restcril- 
ized  as  described  above.  Same  cleans- 
ing of  abdomen  repeated  as  described 
above,  but,  in  addition :  before  alcohol 
scrubbing,  scrub  abdomen  with  ben- 
zine; wring  out  the  lai^e,  sterile  gauze 
pad  in  i  :  1000  bichlorid  solution,  and 
cover  the  abdomen  with  it;  put  over 
it  a  thick  layer  of  sterile  cotton; 
apply  binder.  Cathctcrize  the  woman 
just  before  anesthetization  with  sterile 
glass  catheter  (in  all  cases  of  abdom- 
inal tumor  the  long  silk  or  rubber 
catheter,'  previously  boiled,  to  be 
used)  in  aseptic  manner.  Give  vag- 
inal douche,  I  quart  of  i  :  4000  solu- 
tion, followed  by  a  lillle  sterile  water. 
Pack  the  vagina  with  sterile  gauze. 
Packing  always  to  be  remo\'ed  in 
twenty-four  hours  at  most  or  directly 
after  the  operation. 

The  patient  is  dressed  for  the  opera- 
tion in  Canton  flannel  leggings  covering 
the  feet  and  reaching  to  the  hips,  and 
in  a  short  gown,  open  down  the  back, 
reaching  only  to  the  hips. 

The  Preparation  of  the  Patient 
for  a  Plastic  Operation. — Evening 
Bejore. — Sulfonal  or  trional,  gr.  xv,  if 
she  is  sleepless  or  nervous.  Epsom 
salt,  one-half  ounce  in  tumblerful  of 
water  at  9  o'clock. 

Morning  0}  Operation. — Cup  of  beef-tea  at  7  o'clock.  Enema 
of  soapsuds  and  turpentine.  Irrigation  of  lower  bowel  by  re- 
peated injections,  until  it  is  completely  emptied.  Wash  pubis  and 
labia  with  gloved  hands,  tincture  of  green  soap,  hot  water  and 
pledgets  of  sterile  cotton.     Shave   pubis  and  labia.     Wash  out 

'  In  rasts  of  abdominal  tumor  thr  bladder  is  sometime  sacculated  or  lifted  high 
into  the  abdomen,  and  a  ihort  catheter  will  not  evacuate  it. 
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vagina  with  tincture  of  green  soap  and  pledgets  of  cotton.  Give 
douche  of  1  :  4000  bichlorid  solution  followed  by  sterile  water; 
tampon  vagina  with  sterile  gauze.  Catheterize  patient  just  before 
anesthetization  with  sterile  glass  catheter  in  aseptic  manner. 

//  a  vaginal  tampon  is  inserted  after  an  operation,  it  must 
never  be  lejt  in  longer  than  twenty-jour  hours,  except  by  order  of 
the  chief.  Douches  after  a  plastic  operation  to  be  given  only  by 
order  of  the  chief.  The  number  of  stitches  to  be  removed  must 
invariably  be  noted  on  the  chart. 

The  Preparation  of  the  Surgeon:  Clothes,  Gowns  and 
Qloves. — Three  suits  of  cheviot  shirt  and  duck  trousers  or  pajamas 
arc  folded  neatly,  wrapped  in  a  towel,  which  is  pinned  securely. 
Each  bundle  is  marited  with  the  names  of  the  oi>erator  and  his  two 
assistants,  is  steril- 
ized in  the  autoclave 
and  placed  in  the 
dressing  room  ad- 
joining or  near  the 
operating  room. 
Canvas  shoes  with 
rublwr  soles  are  also 
provided.  The 
o])crator  and  his  as- 
sistants change  all  of 
their  outer  clothes 
and  shoes.  The 
gowns  must  ha\-e 
long  sleeves  down  to 
the  wrist,  fitting 
snugh'  so  that  they 
will  not  ride  up  dur- 
ing the  operation. 
The  rubber  gloves  should  have  gauntlets,  to  turn  up  over  the  wrist- 
bands of  the  gowns.'  No  skin  surface  of  the  o])crator  or  his  assist- 
ants shall  be  e.\iM)sed,  The  head  is  lied  with  a  triangular  piece  of 
gauze,  to  cover  the  hair  and  to  catch  the  perspiration  from  the  fore- 
head. It  is  a  sensible  practice  to  cover  the  nose  and  mouth  with 
a  strip  of  foldwi  gauze  tied  around  the  back  of  the  neck  or  by  a 
specially  constructed  cap  (figure  562).  EdebohLs's  experience 
of  fatally  infecting  a  patient's  wound  because  he  had  incipient 


'  Murphy's 


11  iiial  Ihi'  h.incls  and  arms  with  n  soluliim  of  rubber 
infccr  lime  th:iti  is  n'<,uiTiil  tr>  ilraw  on  a  pair  of  gloves, 
dv  pnitfit  Ihc  skin,  :iml  if  ihc  owtt-d  hands  should  be 
;  wiiuUl  (it  much  niorc  ilifTitult  li)  get  Ihcm  cloan  again 
unulhtT  ]mir  of  sttrilt  gloves  (see  ''Jour,  .^m.  Med, 
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diphtheria  would  justify  this  practice  as  a  routine  measure, 
but  it  is  so  uncomfortable  that  the  author  only  resorts  to  it  if 
he  has  a  cold,  sore  throat  or  feels  indisposed.  The  gloves  are 
sterilized  by  boiUng  for  ten  minutes:  each  pair  is  wrapped  in  a 
piece  of  gauze.  They  are  spilled  from  the  vessel  in  which  they 
have  been  boiled  into  a  tub  of  sterile  water.  Sterile  glycerin  is 
poured  into  the  gauntlet  to  facilitate  the  insertion  of  the  hand. 
They  arc  rinsed  off  in  a  bichlorid  solution  (i  :  1000)  after  they  are 
put  on.  In  putting  them  on,  the  fingers  and  palmar  surfaces  are 
not  touched.     They  are  held  by  the  gauntlets  and  wrists.     Ex- 


'c  with  gauntlet  turned 


travagance  in  the  matter  of  gloves  is  essential  to  a  good  technic. 
Six  pairs  are  prepared  for  every  operation,  so  that  a  change  is 
provided  for  the  operator  and  two  assistants  in  the  midst  of  the 
operation  if  it  is  desired.  Twelve  pairs  at  least  are  needed  for  a 
busy  operating  day,  those  not  in  use  being  boiled,  and  the  tub  being 
constantly  supplied  with  an  ample  number  for  repeated  changes. 
Anesthesia  and  Anesthetics. — Anesthesia  means  etymolog- 
ically  the  loss  of  tactile  sensibility.  It  is  a  local  or  constitutional 
condition  induced  to  avoid  or  control  pain,  to  relieve  spasm,  and  to 
facilitate  surgical  operations. 
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Of  a  large  number  of  local  anesthetics,  but  three  are  widely 
used — ethyl  chlorid,  eucain  and  cocain. 

Ethyl  chlorid  is  kept  in  closed  tubes,  with  adjustable  valves. 
When  the  valve  is  opened,  the  liquid  escapes  in  a  fine  spray  and 
by  rapid  evaporation  freezes  the  skin.  Its  use  is  limited  to  minor 
short  operations,  as  opening  boils  and  extirpating  wens. 

Cocain  is  readily  absorbed  by  mucous  membranes,  but  to 
anesthetize  the  skin  it  must  be  given  hypodermatically.  It 
parahzcs  the  peripheral  nerve-endings,  and  is  effective,  but 
somewhat  dangerous.  One  grain  in 
solution  injected  into  the  spinal 
arachnoid  space  posteriorly  at  the 
middle  of  a  line  joining  the  crest  of 
the  iha  anesthetizes  even'thing  below 
the  waist-line,  and  if  done  aseptically 
is  reasonably  safe,  successful  and 
occasionally  justifiable.  Local  anes- 
thesia, however,  has  Income  so  satis- 
factorjthat,  incascsin  which  general 
anesthesia  is  con t rain dica ted,  it  is 
preferable  to  spinal  anesthesia.  The 
best  local  anesthetic  is  ^-eucain  in 
the  following  formula,  recomnncnded 
by  Barker': 

j^eucain,  0.2  gm.  =  3grs.;  distilled 
water,  100  c.c.  =  3J  oz.;  sodium 
chlorid,  0.8  gm.  =  12  grs.;  i-iooo 
adrenalin  chloride  solution,  "ex. 
The  solution  of  salt  and  eucain 
is  Ixiikfl  for  a  couple  of  minutes  in 
a  Jena  l>eakfr  and  after  it  is  cooled 
to  blood  heat  thf  adrenalin  chloride 
is  dro])pcd  into  the  beaker.  No 
«iv'gt-n.""**  ""  "  " '"  **'"  ' ""  alkali  of  any  kind  must  be  allowed 
in  the  mixUirc.  It  is  injected 
superficially  and  deeply  in  tJie  area  to  Ik-  Dpuratcd  upon  a  half 
hour  Ix^forc  the  operation.  The  anesthetic  ciTcct  lasts  for  several 
hours.  Harkcr  has  performed  a  numlxTof  major  operations  with 
ihe  mixtUR',  including  eight  abdominal  sections. 

Far  minor  operations,  such  as  curettage  and  primarj'  repairs, 
an  admirable  methiHl  for  both  patient  and  surgeon  is  that  of  com- 
bining laughing-gas  and  oxygen.  P"or  this  purpose  the  S.  S.  UTiite 
Dental  Company,  of  I'hiladel])hia,  furnishes  a  convenient  appara- 
tus.    A  metal  stand  (Kig.  564)  supjMJrts  two  cylinders  of  gas  and 

'■'Br.  Ml-U.JoUT.,"  iy04,  ii.  p.  1682. 
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one  of  oxj'gen.  One  gas  cjlinder  is  used  and  the  other  kept  as  a 
reserve  in  case  the  valve  of  the  first  becomes  obstructed  or  the  cylin- 
der becomes  empty  after  being  used  a  number  of  times.  As  the  gas 
and  ox\'gen  are  allowed  by  valves  to  escape  from  their  elastic  recep- 
tacles into  a  common  tube,  they  can  be  mixed  in  any  desired  per- 
centage up  to  ten,  according  to  the  indicator  on  the  oxygen  side. 
Pure  ox)-gen  can  be  given  by  closing  the  control  valves  on  the 
gas  side.  The  best  plan  is  to  give  the  patient  pure  gas  until  the 
first  appearance  of  cyanosis,  with  muscular  or  respiratory  dis- 
turbance, then  to  admit  oxj'gen  in  just  sufficient  amount  to  give 
the  patient  a  healthy  pink  color.  By  carefully  regulating  the 
mixture  of  oxjgen  and  gas  the  patient  can  be  kept  perfectly  quiet  and 
safely  anesthetized  for  half 
an  hour  or  more.  When 
the  surgeon  announces  that 
the  operation  is  finished,  the 
gas  is  turned  off  and  the 
patient  b  allowed  to  inhale 
a  few  breaths  of  pure  ox\- 
gcn.  The  instant  the  in- 
haleris  removed,  the  patient 
often  smiles  and  answers 
questions  with  perfect  com- 
posure. 

The    best     method    of     p.       .   _ 
producing  constitutional  an-  oua  gas. 

esthcsia  is  to  begin  the  an- 
esthesia by  hyponitrous  oxid  and  to  continue  it  with  ether. 
Ethyl  chlorid  and  chloroform  have  been  substituted  for  the 
gas,  but  they  are  more  dangerous  than  gas  and  ether.  We 
have  given  ethyl  chlorid  a  thorough  trial.  It  takes  twice  as  long 
to  produce  the  same  results  as  the  nitrous  oxid  gas,  it  often  produces 
wild  excitement  and  it  is  followed  sometimes  by  long-continued  and 
violent  vomiting.  It  has  the  advantage  of  being  much  more  easily 
portable  than  the  gas  apparatus,  so  that  we  use  it  in  preference 
sometimes  in  private  houses.  It  is  probably  safer  than  chloroform, 
though  the  statistics  include  a  very  large  number  of  cases  in  which 
it  was  used  for  only  a  few  moments  in  dental  operations.'  With 
mixed  anesthetics  we  have  had  little  experience.  Mixtures  of  alco- 
hol, chloroform  and  ether  (A.  C.  E.  mixture  in  proportion  of  volume 

'Sec  "Elhyl  Chlorid  as  a  General  AnKsthelic,"  W.  J.  McCardie,  London 
"Lancrt,"  April  4,  1003.  Seitz's  statistics  of  1  death  in  16,000  administrations 
arc  (juoted.  There  is  a  useful  lalile  of  the  comparative  danger  of  the  anesthetics  in 
common  use.  They  rank  in  this  order:  nitrous  oiiid  gas,  ethyl  chlorid,  ether, 
chloroform  and  bromid  of  ethyl.  The  last  has  such  a  hi^  mortality  that  its  use  is 
scarcely  justifiable. 
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I,  2,  3),  chloroform  and  ether,  and  chloroform,  ether  and  benzine 
(Schleich)  have  been  advocated,  but  they  do  not  appeal  to  our  rea- 
son. The  most  sensible  proposition  on  these  lines  has  been  made  by 
Willy  Meyer,'  following  Schlcich's  reasoning:  A  mixture  is  made  of 
chloroform,  43.25,  and  ether,  56.75  parts  by  volume;  83  parts  by 
volume  of  this  mixture  and  17  parts  of  ethyl  chlorid  give  an  anes- 
thetic mixture  (ancsthol)  with  a  boiling-point  of  104°  F.,  or  nearly 
that  of  the  body-temperature.  This  mixture  is  absorbed  and 
eliminated  with  equal  facility,  and  therefore,  it  is  claimed,  is  safer 
than  any  one  of  its  component  parts  alone.  We  have  found  that 
there  is  the  same  excessive  nausea  and  vomiting  after  this  mixture 
that  there  is  after  ethvl  chlorid  alone,  so  that  we  have  abandoned  it. 


rijt-  jfi*-'. 


For  general  use  a  jmrtablc  gas  ai)paratus  is  desirable.  The 
best  ap]>aratus  for  this  puqiosc  is  shown  in  figure  565.  It  com- 
prises a  filled  cylinder  containing  one  hundred  gallons  of  nitrous 
oxid  gas,  an  elastic  receptacle,  tube  and  inhaler.  The  inhaler 
has  a  jjliablc  metal  frame  lined  with  soft  mbber  and  surrounded  by 
a  pneumatic  tulK-  which  allows  iLs  close  ap])roximation  to  the  face. 
The  inhak-r  has  an  inspiratory  and  an  expiratory  valve  and  a 
thumb  spring  valve  to  control  the  gas.  When  the  cylinder  valve  is 
opened  by  a  thumbscrew,  the  hquid  va])orizes  as  it  escapes  into 
an  elastic  n^cptacle,  Tliis  makes  the  admini.slration  constant 
'  "Juur.  Am.  Mi'ii.  Assoc.."  Feb.  2S,  Marcli  7,  1903. 
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and  regular.  One  cylinder  is  sufficient,  generally,  to  anesthetize 
ten  patients.  When  a  cylinder  has  been  used  a  number  of  times, 
however,  it  is  always  well  to  have  attached  a  reserve  cylinder 
which  may  be  emptied  into  the  same  receptacle,  so  that  when 
one  cylinder  is  empty  the  anesthesia  will  not  be  interrupted. 

The  patient  must  be  in  a  recumbent  posture  and  have  nothing 
loose  in  the  mouth.  All  obstructions  to  free  respiratory  move- 
ments must  be  removed,  and  there  should  be  a  good  light  so  that 
the  patient's  color  and  movements  may  be  quickly  and  accurately 
observed.  The  patient's  heart  is  superficially  examined,  not 
only  to  test  its  action,  but  also  to  gain  her  confidence.  She  should 
be  assured  that  there  is  no  danger,  but  that  she  will  simply  fall 
quietly  to  sleep.  With  quiet,  deep  breathing,  the  anesthesia 
may  be  easily,  quickly  and  safely  induced.  It  has  been  claimed 
that  certain  patients  are  not  susceptible  to  nitrous  oxid.  Upon 
investigation  it  is  found  that  the  inhaler  leaks  or  that  the  mouth- 
piece does  not  fit,  and  that  the  patient  is  getting  enough  air  with 
the  gas  to  delay  the  anesthesia  indefinitely.  Nitrous  oxid  is  not 
anesthetic  if  atmospheric  air  is  present  in  a  quantity  of  5  per  cent. 
If  any  oxygen  whatever  is  inhaled  with  the  gas,  the  anesthesia  will 
be  delayed  proportionately. 

The  inhaler  should  be  tightly  pressed  to  the  face  so  that  the 
patient  inhales  gas  only,  of  which  the  receptacle  must  be  kept 
full.  The  respirations  will  be  accelerated  and  become  irregular. 
The  pulse,  at  first,  is  generally  exaggerated  in  frequency  and  les- 
sened in  force  on  account  of  excitement,  but  as  the  inhalation 
proceeds  the  heart-beat  rapidly  becomes  strong  and  slow.  The 
peripheral  vasomotors  are  the  first  to  be  stimulated,  and  as  the 
vessels  contract  there  are  a  momentary  blanching  of  the  skin,  a 
diminution  in  vascular  capacity,  a  slight  increase  in  resistance,  and 
a  consequent  increase  in  frequency  of  the  pulse.  The  peripheral 
vasomotors  are  almost  immediately  paralyzed,  resistance  is  les- 
sened and  the  pulse-frequency  is  greatly  diminished.  By  this 
time  the  heart  itself  is  stimulated  and  for  that  reason  beats  more 
forcibly. 

The  fact  that  arterial  tension  is  only  very  slightly  exaggerated 
makes  the  method  so  far  reasonably  safe.*  Nitrous  oxid  is  not 
in  the  least  dangerous  if  it  is  not  pushed  too  far,  but  the  admin- 
istrator should  know  when  to  stop  it. 

Consciousness  and  voluntary  motion  are  lost  after  the  first 
few  inhalations,  but  when  the  ether  is  administered  the  patient 
rallies  from  the  gas  before  the  ether  takes  efiFect.    The  gas  should 

^  I  have  used  it  successfully  upon  2  cases  of  aortic  regurgitation,  i  of  aortic 
stenosis,  6  of  mitral  stenosis,  12  of  mitral  regurgitation,  3  with  double  mitral  lesion, 
and  upon  a  large  number  of  elderly  patients  with  hard  arteries. — B.  F.  Roller. 
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be  pushed  until  three  phenomena  are  observed:  rapid  and  irregu- 
lar breathing,  spasmodic  movements  of  the  voluntary  muscles  and 
a  marked  cvanosis. 

H.  C.  Wood  says  nitrous  oxid  anesthesia  is  one  of  asphyxia. 
It  is  more  probably  due  to  a  substitution  of  nitrous  oxid  for  oxygen 
in  the  blood,  forming  nitrous  oxid  hemoglobin,  which  is  blue. 
The  suffusion  of  blue  blood  in  the  peripheral  vessels,  on  account 
of  paralysis  of  the  peripheral  vasomotors,  is  responsible  for  the 
cyanosis,  which  is  not,  as  many  think,  an  evidence  of  cardiac 
failure.  Marked  cyanosis  must  occur.  It  generally  appears  in 
about  forty-five  seconds.  It  should  not  be  alarming  and  must 
appear  before  the  anesthesia  is  sufficiently  advanced.  The 
rapid,  irregular  breathing  and  spasmodic  movements  of  the  vol- 
untary' muscles  are  the  signals  that  the  gas  must  soon  be  discon- 
tinued. If  the  gas  is  pushed  further,  the  patient  reaches  the 
acme  of  stimulation,  a  universal  tetanic  spasm.  This  will  be  fol- 
lowed by  paralysis  of  the  heart  and  respiration  centers,  and  the 
patient  will  die  unless  revived  by  artificial  respiration.  There- 
fore, when  rapid  and  irregular  breatliing  and  spasmodic  move- 
ments of  the  voluntar}'  muscles  appear,  providing  the  patient  is 
markedlv  cyanotic,  ether  must  be  immediately  substituted  for  the 

gas. 

In  changing  to  ether,  the  simplest  and  most  hygienic  inhaler 
is  clean  gauze  fokled  in  forty-eight  to  sixty-four  layers,  five  by 
six  inches.  With  the  gauze  intact  and  unattended,  the  patient 
can  be  moved,  the  larynx  and  nasal  ahe  manipulated,  the  pupils 
examined,  the  pulse  watched  and  the  conjunctivae  protected 
better  and  more  easilv  tlian  with  any  other  inhaler.  Less  ether 
is  re(juired  because  it  can  be  i)oured  directly  over  the  nostrils.  Bron- 
chitis is  almost  never  produced,  because  the  ether  is  vaporized 
and  well  filtered;  the  j)atient  does  not  breathe  over  and  over  the 
same  column  of  expired  air,  but  gets  plenty  of  fresh  air.  For  these 
and  other  reasons  the  postanestlietic  shock  and  nausea  are  very 
slight.  Finally,  by  this  method  no  infection  is  carried  from  one 
patient  to  another. 

When  the  moment  arrives  to  discontinue  the  gas,  the  gauze 
should  be  quickly  tlirown  across  the  face  and  saturated  over  the 
nostrils  with  an  ounce  of  ether.  Ether  is  irritating,  and  its  first 
inhalation,  in  addition  to  the  gas  stimulation,  is  sure  to  be  followed 
by  a  spasm  of  tlie  larynx.  This  may  be  somewliat  lessened  by  a 
preliminary  s])ray  of  adrenalin  (i  :  5000)  and  cocain  (i  :  50).  A 
better  procedure,  howe\'er,  is  to  facilitate  breathing,  as  follows: 
Hook  the  third  and  fourth  fingers  of  both  hands  behind  the  rami 
of  the  inferior  maxilla  and  pull  forward;  at  the  same  time,  with 
the  first  and  second  fingers  of  both  hands  roll  the  skin  and  sub- 
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cutaneous  tissues  up  over  the  chin,  elevating  the  hyoid  and  open- 
ing the  la^nx.  Press  laterally  over  the  malar  bones  with  the 
thumbs  and  open  the  anterior  nares.  With  this  manipulation  the 
spasm  passes  off  in  a  few  seconds  and  the  patient  is  etherized  by  the 
first  three  or  four  inhalations.  By  the  time  the  patient  is  lifted  to 
the  operating  table  she  is  completely  relaxed  and  ready  for  opera- 
tion. The  whole  process  up  to  this  point  requires  on  the  average 
one  minute  and  forty-five  seconds. 

Pushing  the  ether  in  this  manner  has  been  objected  to,  but 
it  is  not  in  the  least  dangerous.  It  makes  no  difference  how  fast 
the  ether  is  given  if  it  is  stopped  when  the  patient  is  sufficiently 
anesthetized.  To  determine  this,  however,  requires  a  compre- 
hension of  the  physiological  effects  of  ether.  They  are  repre- 
sented diagrammatically  by  a  curve,  all  bodily  functions  being 
stimulated  increasingly  to  the  acme.  Then  they  are  all  gradually 
depressed,  the  early  stage  of  depression  being  anesthesia  and  its 
termination  paralysis.  Fortunately,  on  account  of  a  difference  in 
susceptibility  of  the  organic  functions,  some  are  affected  earlier 
than  others,  and  this  fact  affords  a  valuable  clinical  guide  to  the 
use  of  ether.  The  height  of  stimulation  once  passed,  the  de- 
pressing effects  follow  in  regular  sequence. 

After  consciousness  is  lost  there  are  four  distinct  stages  of  anes- 
thesia, each  resulting  from  the  paralysis  of  a  definite  group  of  nerve- 
centers  and  muscles.  When  the  first  group,  which  has  to  do  with 
the  voluntary  muscles,  is  paralyzed,  all  motor  power  is  lost  and  it 
is  impossible  to  evoke  contraction  of  a  voluntary  muscle.  The 
best  indicators  for  this  group  are  the  orbicularis  palpebrarum  and 
recti  muscles  of  the  eye.  Raise  the  upper  lid.  If  the  eyeball 
remains  stationar}',  the  recti  are  paralyzed.  Let  the  lid  fall,  and 
if  there  arc  no  winking  and  no  elasticity  the  orbicularis  is  anes- 
thetized. When  these  two  are  paralyzed,  all  the  voluntary  mus- 
cles are  under  control  and  the  first  stage  is  complete. 

The  pupillary  muscles  are  the  second  group.  The  pupil  is 
controlled  by  two  involuntary  muscles  of  the  iris,  a  circular  sphinc- 
ter and  a  radiating  dilator.  The  sphincter  is  stimulated  first, 
and  the  pupil  grows  progressively  smaller,  though  responsive 
to  light,  until,  when  the  sphincter  is  paralyzed,  the  radiating  muscle 
suddenly  dilates  the  pupil.  The  dilator  soon  becomes  paralyzed 
also,  but  the  pupil,  of  course,  remains  large  and  stationary',  and 
the  second  stage  is  complete. 

Early  in  the  second  stage,  when  the  pupil  is  partly  contracted, 
if  ether  is  discontinued,  the  pupil  dilates.  This  is  because  the 
sphincter,  no  longer  stimulated  and  already  overworked,  is  tem- 
porarily weaker  than  the  dilator.  The  beginner  is  at  a  loss  to 
know  whether  the  patient  is  coming  out  of  the  second  or  going 
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into  the  third  stage.  If  the  pupil  is  dilated,  expose  it  suddenly 
to  light.  If  it  responds,  she  is  reviving.  If  it  is  dilated  and  does 
not  respond  to  the  light,  she  has  entered  the  third  stage. 

For  all  practical  purposes  the  second  stage  is  tiie  most  im- 
portant. It  is  in  this  stage  that  the  patient  should  be  kept  during 
major  operations.  Keep  the  pupil  slightly  contracted,  but  always 
reactive  to  light — i.  e,,  in  the  beginning  of  the  second  stage.  At 
this  point  the  patient  is  just  enough  anesthetized  to  meet  all  in- 
dications, but  not  far  enough  to  be  in  danger. 

The  third  group  to  be  paralyzed  by  ether  are  the  respiratory 
muscles  and  centers.  If  ether  be  pushed  to  dissolution,  the  res- 
pirations grow  more  and  more  shallow,  abdominal  and  finally 
cease.  Early  in  this  stage  cyanosis  appears  from  imperfect  aera- 
tion, and  paralysis  of  the  respiration  is  followed  rapidly  by  paral- 
ysis of  the  last  grouf) — the  cardiac  reflexes.  As  they  are  more 
and  more  dei)ressal,  the  pulse  becomes  running  and  thready  and 
suddenly  stops. 

It  appears,  therefore,  that  the  pulse,  which  was  formerly  the 
anesthetic  guide,  is  of  no  use  to  an  etherizer  except  to  show  ho'w 
the  patient  is  standing  the  hemorrhage  and  operation.  The 
reflexes  are  always  dei)ressed  by  ether  in  the  above  order.  Since 
tlie  first  and  the  early  part  of  the  second  stage  are  suflScient, 
the  ether  should  not  be  pushed  to  the  third  or  fourth  stage,  for 
it  unnecessarily  endangers  the  patient's  life.  Of  course,  in  pa- 
tients with  diseased  and  unreliable  jnipils,  the  respirations  must 
Ix'  used  as  the  safeguard  against  too  deep  anesthesia.  At  the 
verv  first  disturl)ance  of  respiration  the  ether  should  be  tempo- 
rarily discontinued.  After  the  patient  is  thoroughly  anesthe- 
tized, it  re(iuires  ver\'  little  etiier  to  continue  tlie  anesthesia,  three 
or  four  ounces  being  ordinarily  suflkient  for  any  major  operation. 

Occasionally,  j)atients,  especially  negroes,  suffer  a  very  an- 
noying accumulation  of  mucus  and  saliva  in  the  mouth  and  throat 
from  ether.  Tliis  does  not  occur  willi  chloroform,  and  in  such 
cases  the  anesthesia  can  be  maintained  much  more  comfortablv 
by  chloroform;  but  the  postanesthetic  nausea  which  a  mixture  of 
gas  and  chloroform  produces  is  so  extremely  annoying  that  its  use 
can  not  be  recommended. 

The  choice  of  an  anesthetic  depends  upon  the  conditions  of 
each  case,  /^eucain  is  the  best  local  anesthetic,  but  its  use  in 
major  o{)erations  should  be  limited  to  cases  in  which  a  constitu- 
tional anesthetic  is  absolutelv  con t rain dica ted. 

Chloroform  acts  much  like  ether,  but  is  so  much  more  power- 
ful that  it  is  considered  treacherous  and  unsafe.  Where  the  same 
anesthetic  is  to  be  used  throughout,  ether  should  be  preferred, 
unices  it  be  in  negroes,  who  are  very  resistant  to  ether,  but  react 
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perfectly  to  chloroform.  The  postanesthetic  nausea,  however, 
must  not  be  forgotten.  In  all  major  operations  where  it  is  at  all 
practicable,  not  only  in  hospital  service  and  busy  cKnics,  but  in 
private  houses,  the  best  of  all  methods  is  the  method  by  gas  and 
ether  described  above.  The  entire  method  requires  but  a  minute 
and  a  half  to  two  minutes  to  anesthetize  the  patient  sufficiently 
for  major  operations.  It  requires  but  a  few  inspirations  of  gas 
and  three  or  four  ounces  of  ether.  It  is  not  in  the  least  unpleasant 
to  the  patient,  and  the  postanesthetic  effects  are  reduced  to  the 
minimum.  It  seems  unquestionably  the  method  to  be  preferred 
in  all  cases  requiring  deep  anesthesia,  and  has  no  contraindica- 
tions where  a  constitutional  anesthetic  can  be  used  at  all. 


The  Technic  of  an  Abdominal  Section. — Arrangement  of 
Tables  and  Instrumenta ;  Position  of  Assistants. — Two  tables  are 
required,  one  for  instruments,  one  for  the  pads  and  their  basins; 
each  is  covered  with  a  sterile  sheet.  On  another  table  the  cage  of 
the  autoclave  rests.  It  is  so  draped  with  a  sterile  sheet  that  it  is 
always  protected  from  contamination  even  though  the  lid  is 
opened.  Only  the  gloved  hands  of  the  operator  or  his  assistants 
are  inserted  into  it,  a  nurse  raising  the  sheet  o\er  it  while  the 
hand  is  inserted,  and  dropping  it  immediately  the  hand  is  re- 
moved (Figs.  567,  568  and  569).  Two  sterile  basins  on  stands 
are  placed  back  of  the  operator  and  his  first  assistant.  They  are 
filled  with  sterile  water  to  rinse  the  hands  during  the  operation. 
As  soon  as  the  water  is  used  for  this  purpose,  it  is  changed  by  a 
nuisc,  so  that  it  shall  always  be  fresh.    The  operator  stands  on 
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the  patient's  right  side,  his  first  assistant  on  her  left;  the  second 
assbtant  stands  at  her  knees.  Two  nurses  are  on  duty  in  the 
operating  room,  but  they  take  no  part  in  the  operation  itself. 
The  author  jirefers  to  have  his  first  assistant  manage  the  pads,  so 
as  to  concentrate  responsibility  as  much  as  possible. 

Securing  the  Patient  on  the  Table, — Straps  arc  provided  on  the 
end  of  the  table  for  the  patient's  legs  just  above  the  ankles.  Two 
pieces  of  gauze  bandage  are  tied  on  tlie  uprights  at  the  head 
of  the  table,  to  tie  around  the  wrists.  The  anns  are  flexed  and 
the  wrists  arc  tied  so  that  they  arc  brought  to  a  le\-el  with  the 
shoulders.  They  are  raised  no  higher  for  fear  of  paralysis,  which 
will  occasionally  de\-elop  if  the  arms  are  pulled  forcibly  above 


I'iE-  ; 


Iff.  (or  dressings,  < 


the  patieni's  head  and  arc  held  there  <luring  an  operation.  This 
method  is  preferable  to  pinning  the  arms  by  the  siccvcs  of  the 
gown  across  the  patient's  breast,  which  interferes  with  her  respi- 
ration. The  author's  table  id  pmvidi-d  with  shoulder  supports  to 
keep  the  patient  from  sli[iping  and  Id  ease  the  strain  on  the  knees 
in  the  Trendelenburg  [xisture,  but  they  are  not  always  used,  as  they 
are  not  found  to  be  necessar_\'  ami  they  interfere  with  the  air-cushion 
on  which  the  piitient's  Ixidy  lies. 

PrcparinK  the  Field  of  Operation. — The  skin  of  the  alxlomen  is 
prepared  by  two  cleansings  as  already  descrilx^i.  When  the 
patient  is  secured  on  the  table,  a  nurse  loosens  the  binder  and 
turns  back  its  tails;   she  then  turns  the  abdominal  pad  and  the 
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dressings  down  over  the  patient's  knees,  by  catching  its  upjKT 
edge.     The  skin  of  the  abdomen  being  exposed,  the  nurse  pours 


I-'ig.  s;i.  -AlMloniinal  ciri's.-iings  turned  down 


some  sterile  alcohol  fl»(»ile<i)  from  a  flask  uwt  the  abdomen;  the 
first  assistant  rubs  the  line  of  Incision  vigorously  with  a  gauze 
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pad  for  a  moment  or  two.  A  piece  of  rubber-dam,  i8  inches 
square,  sltrilizcd  by  boiling  water,  is  spread  over  the  abdomen, 
njvfring  the  s\  mph^'sis  and  reaching  two  or  three  inches  down  the 
thighs.  Murjihy's  adhesive  rubber-<]am  is  not  satisfactory.  It 
is  difflcult  or  im(H>ssible  to  sterilize,  it  docs  not  stick  tight  enough, 


Vin- 


and  al  the  end  of  tlie  iiperalion  it  is  runiplcil  or  torn,  not  sub- 
servinj;  its  i>ur]K)sc  of  coni]ilftcly  conrcaling  :in<i  pnrtecting  the 
skin,  (aiiia-percha  tissue  miide  adhesive  bv  pouring  a  little 
ether  on  the  skin  Ls  ojien  to  the  same  objeelion.  The  principle 
of  )m»le(ting  the  jHitient  fn>m  infection  from  her  own  skin  is  cor- 


The  Abdominal  Incision 


669 


rect,  and  should  be  uniformly  adopted.  The  author's  method 
of  doing  so  has  been  found  reliable  and  salisfactorj'  in  all  kinds 
of  abdominal  operations.  Over  the  rubber-dam  a  folded  sterile 
sheet  is  placed,  with  its  upper  edge  just  above  the  symphvsis; 
another  one  is  spread  over  the  thorax,  reaching  to  or  below  the 
umbilicus.  A  towel  is  spread  over  each  sheet  and  tucked  under 
the  edge;  two  towels  are  laid  over  the  flanks;  the  four  towels 
are  pinned  together  with  sterile  safety  pins. 


The  Abdomlfiil  Inclalon. — A  slit  is  made  in  the  rubber-dam 
with  scissors,  corresponding  In  length  and  ]>osition  with  the  skin 
incision.  To  slit  the  rubber  neatly  it  should  be  thrown  into  a 
transverse  fokl  just  above  the  symphysis,  by  the  operator  and 
his  assistant  seizing  it  between  the  thumb  and  forefinger.  The 
skin  is  incise<l  and  the  fat  Ls  cut  to  the  deep  fascia;  then  the  edges 
cf  the  rubber-dam  are  fastened  to  the  edges  of  the  skin  with 
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Michel'^  damps,  clamped  tight,  Che  rubber  overlapping  the  skin 
cdgfs.  Two  (IF  tlircf  clamps  arc  necdcti  on  each  side.  No  matter 
how  liint;  the  ojK;rdtion  lasts,  or  how  much  manipulation  is  re- 
quired, incKuiinf?  the  use  of  retractors,  the  rubber-dam  kecjjs  its 
place  at  ihe  end  of  the  operation,  and  no  skin  surface  whatever  is 
exposed  for  UgatuR's  to  trail  over  or  to  infi^ct  the  gloves,  jiads  and 
instruments  or  coiLs  of  intestines  that  sometimes  must  be  turned 
out  of  the  wound  and  laid  upon  the  abdomen.     The  skin  around 


Fit; 


Fii; 


tile  wnund  hciiii;  ilius  iii\ered,  ihc  faMi;i  is  lui  with  a  shar]>  knife 
by  a  li);lit  >ir(iki'.  The  rectus  muscle  wliich  conic>  into  view  is  split 
witji  tlic  Inrcrinsicr-.  The  peritoneum  is  ]iickcd  up  by  tJie  jmints 
of  two  hcni(i>iair.  and  is  cut  U-tween  tiieni,  A  short  nick  only  Is 
made.  A:%  the  alniospheric  jiR'ssure  is  feh  by  the  intestines  they 
drop  hack  olU  of  the  way.  The  incision  is  Icntitheneil  in  the 
peritoneum  with  scissi>rs  lo  the  full  length  of  the  wound. 
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Packing  the  Abdominal  CavUy  with  Pads. — If  there  is  pus  or 
putrescible  liquid  in  the  pelvis,  the  patient  is  raised  in  the  Tren- 
delenburg posture  and  five  to  eight  pads  are  packed  in  the  ab- 
dominal cavity,  above  and  to  both  sides  of  the  pelvic  brim,  so 
as  to  isolate  the  pelvic  cavity  and  to  keep  back  the  intestines. 
Many  operators  prefer  attaching  tape  to  each  pad  which  hangs 
out  of  the  abdominal  cavity  or  threading  each  pad  on  a  tape  by 
a  bodkin.  The  author  depends  on  a  count  of  the  pads  before, 
during  and  after  the  operation. 

The  Trendelenburg  posture  is  essential  in  many  fwlvic  and  ab- 
dominal operations,  but  it  should  be  utilized  only  so  long  as  it  is 


Fig.  577. — Abdominal 


ipleted. 


absolutely  necessary.  The  strain  on  the  circulatory  and  respira- 
tory apparatus  is  much  increased  by  keeping  the  trunk  inclined 
at  an  angle  of  45  degrees  or  more,  and  serious  harm  may  result 
from  the  careless  practice  of  raising  a  patient  in  the  Trendelen- 
burg posture  at  the  beginning  of  an  operation  and  keeping  her 
there  until  it  is  finished,  when  many  of  the  steps  could  just  as  well 
be  carried  out  in  the  horizontal  position. 

The  Methods  of  Securing  the  Biood-veuels  of  the  Broad  Liga- 
ments and  the  Treatment  of  the  Stump. — An  operator  should 
be  thoroughly  familiar  with  all  the  methods  of  treating  the  stump 


672        The  Detailed  TechnJc  of  Gynecic  Sur^ry 

in  salpingo-oophorcctomy  and  in  the  removal  of  pehic  and  ab- 
dominal tumors.     Each  one  has  its  merits  and  its  place. 

Tlie  Mass  Ligature. — The  broad  ligament  is  perforated  to  the 
median  side  of  the  round  ligament,  with  a  pedicle  needle  armed 
with  a  double  ligature,  both  ends  equally  long,  A  forefinger  is 
hooked  through  the  loop;    the  needle  is  withdrawn;   the  loop  of 


Fir.  57'i--Th.- 


1  (ho  loriR  ends  dnublfd  back. 


the  ligiiUirL'  is  cut;  one  end  is  tied  aniun<!  the  lube  as  close  on 
the  uterine  cumii  as  possible  with  a  surgeon's  knot  first  and  a 
sinfik'  kncit  on  to]>of  it  or  two  knots  if  il  isaitgut;  the  other  is  tied 
undiT  the  ovary  around  the  free  edge  of  the  broad  ligament;  the 
end  away  imm  the  o]>erator  is  left  long,  is  doubIe<l  back  around 
the  stump,  beneath  the  puncture  jioint  of  the  pedicle  needle,  and 
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is  tied  securely  around  the  whole  stump,  just  under  the  two  halves 
of  the  double  ligature.  The  mass  ligature  is  quickly  applied,  and 
gives  the  greatest  security  against  hemorrhage,  but  b  not  suitable 
for  a  thictc,  infiltrated  ligament  nor  for  septic  cases.  The  Stafford- 
shire knot,  recommended  by  Tait  and  others,  is  quickly  tied,  but 
does  not  secure  the  puncture  point  in  the  broad  ligament. 

The  Separate  Ligation  oj  the  Arteries  of  Ike  Broad  Ligament. 
— There  are  a  number  of  wara  to  secure  the  arteries  of  the  broad 
ligament  separately.     A   ligature  threaded  on   a   pedicle  or  an 


Fig.  581.— Ligatures 


ordinary  curved  needle  may  be  passed  under  the  tube  and  ovarian 
ligament  and  tied  over  the  tube  on  the  uterine  comu;  another 
ligature  is  passed  through  the  outer  edge  of  the  broad  ligament 
far  enough  in  the  median  direction  to  secure  the  ovarian  artery, 
or  around  the  inner  side  of  the  round  ligament  to  secure  its  artery 
as  well  as  the  ovarian.  This  ligature  is  placed  below  or  above 
the  ovarj'  as  it  is  intended  to  remove  or  to  leave  it.  Another  plan 
is  to  ]jlace  three  ligatures  in  the  broad  ligament  securing  the  uterine, 
the  ovarian  and  the  round-ligament  arteries  (Fig.  581),  and  then 
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cutting  off  the  top  of  the  broaci  ligament  with  the  tube  and  o\'an'. 
A  wwige-shajK-d  exsection  of  thf  uterine  end  of  the  tube  may  be 
made  by  this  plan  if  desired.  Another  plan  is  to  clamp  the  ovarian 
artcr\,  to  cul  the  broad  ligament  medianward  and  to  clamp  the 
arteries  as  they  an.'  cut,  tying  them  separately  after  the  tube  is  re- 
moved, as  an  arten'  is  ligated  elsewhere  in  the  body.  Still  another 
plan  is  to  split  the  jieritoneum  over  the  top  of  the  tube  with  a  sharp 


tii  wilh  wc<1^4hiipc(l  exsocUan  of 


knilr;  tm  lit  tlii'  lUi  rini'  fjid  <il'  I  he  lul>c  aciii^s  at  ihecomu,  and  to 
>inpili.iulH<>ut<.j  iislinl  in  lhi'nic<os;il].iii\;  the  isthmus  can  bc 
jiullrd  ln<-;  il  ir.  ikti.>-nry  tu  ,ui  tlir  nii-<.s;dl>iii\  of  the  ampulla, 
l.ui  ilu-  M  i--..r,  ,(Lii  U-  ki'pl  SI.  rlo-i-  In  ihi-  mi.l.T  side  of  the  tube 
Ihiir  niily  ihi-  >mall  liiha!  liranehr-  <if  \]n-  ulin.  i.varian  artery  aiv 
-ivirirl  anil  ihi-  Kliniin;!  i-  ncil  proUi-r.  Tlu'  small  arteries 
^hiiul.l  !..■  lird  <cp;irahly  with  fine  cali^ul  nr  >ilk. 

In  all  the  nu-llioiis  luavinjr  ;,  raw  surface  jdiin-,'  the  top  of  the 
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broad  ligament,  the  anterior  and  posterior  layers  of  its  peritoneum 
should  be  joined  with  a  continuous  suture  of  catgut. 

If  it  is  desirable  or  necessary  to  remove  the  ovary  separately, 
a  mass  ligature  is  placed  around  the  mesovarium,  by  a  pedicle 
needle  which  pierces  its  middle,  the  ovary  being  pulled  away  from 


Fig.  584.— Tube  and  tr 


c  side:   tuhc  alone  from  the  other. 


the  broad  ligament  to  make  as  good  a  pedicle  as  possible.  If  the 
pedicle  of  a  tumor,  as  an  ovarian  cyst,  is  very  broad;  if  the  broad 
ligament  is  much  increased  in  transverse  length  from  any  cause  or 
is  very  vascular,  a  chain  ligature  may  be  required.  This  ligature 
is  most  often  required  by  a  pedunculated  ovarian  cyst  or  some- 
times by  a  broad  ligament  cyst  (Fig,  589). 


676        The  Detailed  Technic  of  Gynecic  Surgery 

Dow-nes's  electro  thermic  hemostatic  clamps  arc  an  indispen- 
sable part  of  a  good  equipment  for  abdominal  and  pelvic  surgery. 
The  author  has  used  them  in  hysterectomies  for  sarcoma  and 
cancer;  for  tubal  pregnancies;  for  all  varieties  of  tubo-ovarian 
inflammations;  for  an  ovarian  cyst  twisted  on  its  pedicle,  and 
other  neoplasms  with  a  slender  or  thin,  flat  pedicle.  In  two  cases 
of  extra-uterine  pregnancy  the  arteries  of  the   thickened   broad 


Hi;.  5X;.-  Koiiiiivinc  ihf  luhr  by  (iiWiiinf;  the  mososolpinx. 

ligament  spurted  thrfiugh  the  stump  and  required  ligatures.  In 
none  nf  the  oiIkt  cases  was  there  any  primary  or  secondary  bleed- 
ing,    'riuy  arv  not  suitaljle  for  a  thick,  vascular  pedicle. 

The  clamps  and  cable  an?  boilcil  with  the  instruments  and 
the  transtorniLT  is  placed  in  convenient  jxisition.  connected  with 
the  current,  fur  every  alxiominal  operation,  so  that  the  apparatus 
mav  be  used  if  the  case  is  suitable  for  it. 
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In  applying  the  clamp,  the  inner  surface  of  the  blade  is  wiped 
with  sterile  oil;  the  clamp  is  fastened  with  the  lever  on  the  handle 
in  such  a  way  that  none  of  the  stump  glides  out  of  its  grip  at  the 
ti|)s  of  the  blades.  The  i)n»tector  is  fastencti  under  the  clamp. 
The  cable  is  connected;    the  current  is  turned  on  till  the  am- 


ptremetcr  agisters  60;  it  is  left  on  thirty  seconds,  the  tissues 
after  ten  to  lifteen  seconds  bubbling  with  heat  in  its  Krasi».  The 
current  is  Himcd  off.  The  clamp  remains  undisturbed  another 
thirty  seconds.  The  tissue  to  be  cut  away  is  shaved  o(T  the  upy>er 
surface  of  the  clamp  with  a  sharj)  knife.    The  clamp  is  loosened 


678        The  Detailed  Technic  of  Gynecic  Surgery 

by  throwing  back  the  lever  on  its  handle;  it  is  gently  withdrawn, 
with  its  blades  opened  as  far  as  the  protector  permits;  the  pro- 
tector is  unfastened  and  removed;  ihc  slump,  as  thin  as  a  ribbon 
and  as  white  as  paper,  is  allowed  to  cin)p  and  must  not  be  dis- 
turbed with  pads,  instruments,  handHng  or  traction.     It  must  be 


KiR   ! 


iiifftypin  under  a 


c;irt-fu)l 
in   thf 


rval,  ho 
,.f   two 


IT,  for  bleedinjf.     If  il  does  not  bleed 
three   minutes,  sccon'lary  hemorrhage 
feiirnl.     Tliis  slalenunt  is  based  on  the  experience 
of  npi-rUur^.     Nil  ca^e  iif  seiimdary  hemorrhage  is 
yel  rqxirlcd, 

'/'/((■  aiii^iotrilii,   \vl 


i  niimbfi 


inti-ndi.'d    to  alTord   hcmostasis  by 
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crushing  the  blood-vessels  in  the  broad  ligament  with  great  force, 
is  simply  mentioned  to  be  unreservedly  condemned.  The  number 
of  deaths  from  secondary  hemorrhage  after  its  use  make  its  em- 
ployment unj  us  tillable. 


The  Choice  of  Catgut  or  Silk  for  Suture  and  Ligature  Material. — 

The  author's  experience  extends  over  the  time  when  nothing  but 
silk  was  used  for  ligature  material,  over  the  period  of  reaction 
against  silk  and  the  exclusive  use  of  catgut,  to  the  present  com- 
mon-sense iiractice  of  using  fine  silk  as  a  ligature  material  in  all  per- 
fectly clean  cases,  without  drainage  and  with  no  chance  of  oozing, 
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the  formation  of  a  hematocele  and  the  necessity  for  a  puncture 
of  the  vaginal  vault.  Catgut  at  best  b  sometimes  treacherous: 
the  knot  may  slip,  the  gut  break  or  absorb  too  soon,  with  a  fatal 
secondar)'  hemorrhage  as  the  result.  This  risk  is  remote  and 
must  be  taken  in  all  infections,  inflammatory  conditions  and  if 
there  is  some  oozing  which  is  not  completely  controlled.  Cumol 
and  iodized  catgut  arc  used  for  ligature  material  on  account  of 
their  tensile  strength  and  rapid  absorption.  The  suture  material 
is  formalin  gut,  prepared  as  described  (p.  649),  with  a  durability 
of  two  to  four  weeks. 

The  Examination  of  the  Appendix. — After  the  abdominal  or 
pelvic  operation  is  finished,'  the  vermiform  appendix  should 
always  be  examined,  by  retracting  the  right  side  of  the  wound 
with  an  abdominal  retractor  and  lifting  the  caput  coli  out  of  the 
wound.     The  latter  is  easily  recognized  bj'  its  white  color  and 


Fifi.  5IM-  -  Tlu-slumpslrflafUTlhcrcniovaliif  the  appendages  by  Downes's  damps. 

the  longitudinal  fibrous  bands  in  ii.  In  18  per  cent,  or  more  of 
all  aUii)minal  scctiiins  the  gynecic  surgeon  finds  an  indication 
for  tlu-  removal  of  the  appendix,  in  adhesions,  distention,  injection, 
concretions,  intlammaiory  infiltration  creancer.*  The  mesappendix 

'  111  a  susjiiii^iiiii  of  lhi>  ultrus  tht^  ajjpfndix  iiiiisl  bt-  tsamined  before  the  sus- 
l).-nsi..n  MiKiu's  arc  ti.'d- 

'  I'l'liTsou,  in  loo  a]i|>i'niiin.'s  rfiiuivi'd  roulirn:ly  in  as  many  successive  ab- 
flnininal  MvUiins  Uiumi  4;  |«T  irnt.  iliscascd  (".Am.  (Jyn.,"  Augusl.  iQoi;  "Am. 
Jour,  of  ()b=lfl.,"  July.  i.)04>.  Clark,  in  130  n]i|icndi'cfcli)mics  in  the  course  of 
abiliiniinal  ^>t'lti•lns  fur  i>th<T  londiliDns  founrl  llir-  ajiitcndix  bealthy  in  15.  and  in 
65  .inly  sligblly  ilisi-asi-<l,  in(luiiin({  ,v»  casts  iif  ■■[uTiaijpendicitis,"  leaving  30  in 
")iii  li  the  riiiicval  ii(  the  apjiniiix  «;i.s  really  indicaled  (".Am.  Jour,  of  Obslet.," 
M.iy.  11104I.  In  iltt-  alltl1Il^'^ihll>]1iLll  jcrvJcis  in  loot  in  nj  successive  abdominal 
sn  li.iii--,  ill  iill  iii  which  the  ajijieniiix  was  niulinely  vxaniined,  it  was  removed  in 
40  iin  aiiininl  ■■>  a  cliwa,*nl  or  abnormal  aim  li  I  ion.  There  is  something  lo  be 
faiil  ill  f.iviir  .pi  ;iliv!iy5  nniovins  ihc  apiH'mlix  wbi'n  ihc  abdomen  is  opened,  but 

in<ri'aM.'il  ti-.k  ol  inlci  lion  an*  argunienls  ivhich  inllut'nce  the  author  against  Ihu 
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is  ligated  and  cut ;  a  purse-string  suture  of  catgut  is  inserted  around 
the  base  of  the  appendix;  it  is  clamped  by  two  grooved  hemostats 
and  the  end  of  the  electrocautcr\-  knife  is  held  in  each  groove 
for  fifteen  seconds  to  cook  and  seal  the  ends  of  the  appendix 


f^B-  S5S- — Ligaling  Ihe  mesappendi*.  Fig.  596. — Culling  the  mesappen- 

din  and  instTling  the  purse-String  suture 
around  the  base  uf  the  appendix. 


where  it  is  severed.  The  knife  b  then  drawn  across  the  appendix, 
which  is  cut  off  between  the  clamps;  its  stump,  at  least  a  quarter 
of  an  inch  long,  is  inverted  with  tissue  forceps;  the  tissue  forceps 
used  to  invert  the  appendix  is  dropped  on  the  floor;  the  purse- 
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string  suture  b  pulled  tight  and  tied.    A  mattress  suture  unites 
the  peritoneum  over  the  site  of  the  stump. 


Fig. 500  —  Thca|i|X' 
Iht  homuslat  is  rumnvtM  irom  inc  sii 
nhich  is  sealed  Ijy  heal  and  pru^urc. 


p  of  the  appendix 


The  Toilet  of  the  Peritoneum. — At  the  conclusion  of  the  opera- 
tion there  should  be  a  careful  inspection  of  the  whole  field  for 
oozing  or  hemorrhage;   raw  surfaces  should  be  covered  by  join- 
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Fig.  6ai. — A  maltress  suture  covers 
the  site  of  the  inverted  stump  of  the  ap- 
pendix. 


Fig.  6oi. — Tuberculous  ap- 

Eendix  H-iih  proximal  end  sealed 
y  heal  and  pressure.  The 
compressed  and  rooked  area  is 
sterile    on    bacteriological    ex- 


Fig.  60J. — Apparatus  for  douching  the  abdominal  cavity. 
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ing  peritoneal  edges  over  them,  if  possible.  All  blood  and  dis- 
charges should  be  carefully  cleaned  out  with  dr\'  pads,  especially 
from  Douglas's  ]X)uch,  the  vcsico-uterine  [wuch,  and  the  kidney 
pouches, 

Tlie  practice  of  douching  the  alxiomen  and  of  pouring  normal 
salt  solution  into  it  to  remain  is  not  so  efficient  as  the  drj'  cleansing. 


is  an  unni.( 
nil<l  an.l  i> 
ThL-  pran 
pLTitrmili-; 
rasi's  in 
in  tiie  <■ 


L'ssary  \va>te  of  time,  wets  tlie  jiatiL'nt,  prwlisposcs  her  to 
iirii  in  acnird  with  good  surgical  principles  in  general. 
i-  is  ba>i.'d  iin  exjuTiiiicnts  in  animals  in  which  septic 
;i'cm('d  to  lie  prevented  in  a  considerable  proportion  of 
..icli  the  piritiincal  cavity  was  deliberately  infected,  but 
inics  umkr  the  autJinr's  observation  in  which  this  is  a 
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routine  practice  the  patients  are  more  uncomfortable,  the  morbid- 
ity and  mortality  is  not  so  good  as  in  those  in  which  it  is  not  em- 
pioycd  and  it  has  not  prevented  outbreaks  of  septic  peritonitis  in 
originally  clean  operations.  The  only  condition  in  which  douch- 
ing the  abdominal  canity  is  of  service  is  for  the  hemorrhage  of  a 
ruptured  tubal  gestation  or  a  tubal  abortion.  It  is  the  quickest 
way  to  remove  clots  and  liquid  blood  from  all  the  nooks  and 


9  of  the  whole  abdominal  cavity.  Gallons  of  hot  sterile 
water  are  required  (110°  F.).  Normal  salt  solution  is  unnecessary. 
The  water  is  poured  in  a  glass  funnel  held  at  arm's  length  above 
the  abdomen.  A  metal  irrigating  tube  is  attached  to  the  rubber 
tubing  of  the  funnel. 

The  Closure  of  the  Abdominal  Wound. — The  peritoneum  is 
united  with  a  running  suture  of  formalin  gut  (No.  i);  two  or 
three  mattress  sutures  (formalin  gut.  No.  3)  are  inserted  in  the 
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fascia;  the  fascia  is  united  with  a  continuous  suture  (formalin  gut. 
No.  3);  the  mattress  sutures  are  tied;  the  rubber-dam  is  re- 
moved; the  fat  and  superficial  fascia  are  united  with  a  tier  suture 
(formalin  gut,  No.  00  to  No.  i),  in  two  tiers,  with  the  single  knot 
in  the  upper  angle  of  the  wound.  The  skin  is  united  with  aji 
intracutaneous,  subcuticular  stitch,  or,  if  the  wound  is  long  and 


i 

fig.  ' 


-tL'd  iincl  ils  ciKbi  knotted. 


econimi)'  of  time  i.-^  essential,  wiih  a  running  suture.  The  suture 
is  formalin  j!;ul,  No.  1,  llirc-aded  on  a  long,  straight,  sjiear -pointed 
needle  not  rf(juiring  a  needle -hole  lor.  The  skin  above  each 
needle  puiulure  is  hclii  together  widi  the  forceps  that  are  pro- 
vided in  the  Michel  clamp  oullU.  Tor  the  inlracutaneous  stitch 
the  author  linds  Emmet's  cervical  needle  the  most  convenient. 
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Dreuing  the  Wound. — The  skin  of  the  abdomen  is  carefully 
cleansed  with  sublimate  solution,  i  :  3000,  poured  over  it  out  of 


a  pitcher  and  dried  with  a  sterile  towel.    Squares  of  gauze  are 
placed  over  the  lower  abdomen,  and  the  dressing  b  held  in  place 


688         The  Detailed  Technic  of  Gynecic  Surgery 

by  strips  of  zinc  oxid  plaster.'  A  many-tailed  soft  fiannel  binder 
is  laid  on  the  wheeled  stretcher;  the  woman  is  lifted  from  the 
operating  table,  laid  on  the  stretcher  so  that  the  binder  is  under 
the  loins.  As  she  is  lifted  from  the  table  to  the  stretcher  a  nutse 
cleanses  her  back.  The  binder  is  folded  over  the  abdomen  and  is 
then  pinned  tight,  from  above  downward,  with  three  rows  of  safety 
pins,  one  in  the  middle  and  one  on  each  side. 

Drainage. — The  vexed  question  of  drainage  is  practically  set- 
tled. It  is  aioitied  if  possible,  but  occasionally  the  patient's  life 
depends  u])on  it.  In  all  actl\e  suppurative  processes,  except 
those  of  gonorrhea  and  those  that  are  strictly  localized,  as  an 


ovarian  alisicss;  in  infectious  infill  rat  i(in  of  the  pelvic  connective 
tissue,  L'S])trialIy  in  slrc]>tococcic  infection;  in  the  case  of  a  dis- 
eased ulccralive  conciitiim  of  the  bowel- wall;  if  there  b  per- 
sistent (Mizing  which  can  not  lie  checked,  and  if  the  ureters  are 
injured,  drainage  is  required.  The  constant  demands  upon 
the  author  for  the  o]»eralive  treatment  of  grave  puerperal  in- 
feelions  have  made  the  question  of  the  best  form  of  drainage  a 
very  anxious  fme.  After  more  or  Ic-ss  disappointing  trials  of 
various  forms  i)f  dniinagc,  the  following  plan  has  been  uniformly 

'  \\'i-  cmi-  KiliiT  fiiil  river  the  al^l.imin:il  ivoiiml  :i  (m.  vi-:irs'  irial,  but  we  found 
ihat  Ihi-n-  n;n  alwnj-H  w.mc  nioisluri-  over  \h<-  iirva  lovcreil  bv  it  and  the  wounds 
wen- not  3u  dry  and  perfect  as  umliT  gauze.    \Vc  havL- given  il  up  except  in 
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followed  for  the  last  seven  or  eight  years:  A  glass  tube  is  placed 
in  Douglas's  pouch  resting  against  the  back  wall  of  the  uterus; 
a  piece  of  sterile  cotton  plugs  the  mouth  of  the  tube  until  the  tube 
is  covered  with  gauze;  the  whole  pehis  is  fdled  with  a  gauze  strip, 
6  inches  wide,  the  end  of  which  emerges  from  the  wound  just  above 
the  drainage-tube.'  The  wound  is  as  carefully  clt)sed,  layer  by 
layer,  as  though  drainage  had  not  been  cmpioycd;  the  skin  just 
above  and  below  the  drainage-tube  and  gauze  strip  is  fastened 


together  with  one  Michel   clamp.'     One   or   two  silkworm-gut 

'  Al  first  I  USI1I  a  gluiu  tub).'  alone;  then  gauxr  alone;  ncilhrr  n-os  salisfaclor^. 
The  intcslint-s  cDmc  in  too  clcisr  rrlatiunship  with  the  tube,  adhi-rr  around  it  and 
may  Iw  injured  by  il;  but  <>r  the  two,  the  tulie  is  belter  than  the  gauze.     If  a  strip 


ci^t  Iv 


„  _     _..,     iurIbs's  poucn. 

making  a  iHiddle  of  pulrcsvible  or  infnted  fluid.  1  once  saw  a  ]>alienl  die  in  ronse- 
quenrc.  If  the  gauxe  Ls  lefl  in  the  pelvis  four  days  there  is  danger  of  infection  from 
lis  foul  ramlition  in  sei>tlr  cases.  By  using  the  tube  and  gaan-  toxether  the  disad- 
vanlai^  of  each  are  avoided  and  il  is  possible  to  save  a  virulcnilv  streptococcic 
infcrteil  jielvLi  by  this  kind  of  drainage  that  would  lie  ho|H>less  witfiiiut  il.  Even 
if  Ihc  f^uze  i*  simply  used  to  jiack  the  pelvis  and  to  check  ooxing,  the  tube  should 
be  added  for  the  rr'aMin  slali-d.  that  blood  will  driji  back  in  the  i)elvis  when  the 
gauite  is  rem<ivi-<l. 

'  These  clamps  are  designed  lor  the  rapid  ilosurr  t>f  skin  wounds.  They  are 
not  so  quick  nor  so  .satisfuclory  as  the  conlinuous  .suture,  hut  Ihey  have  their  uses. 
The  self-feeding  for(«|is  made  in  Germany  liy  Leiler  is  very  ingenious,  but  it  often 
fails  to  H-ork. 


6go        'ITic  Dctailwl  Tcchnic  of  Gynecic  Surgery 

sutures  arc  inscrlt'd  llirtmgh  the  skin,  fascia  and  rectus  muscle, 
but  not  thntugli  the  ]K'ritoneum,  to  take  the  strain  off  the  catgut 
sutures.  The  wound  above  and  below  the  tube  is  covered  with 
silver  foil.    The  tube  is  sucked  out  by  rubber  tubing  slipped 


^■■l 


I-  slil 


■nibbi-r  piston  syringe. 
irround  the  lube  projecting 


■  of  llir  ;il)doiiiL>n.  Wlicii  llif  llanKC  of  the  tube 
Ifd  ii  lillle  111  iui'oninimlalL-  llie  Ui-t  M|Uarcs  of  folded 
M|uan:-  are  placiti  over  its  urilice.     Tlie  strips  of 
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zinc  oxid  plaster  and  the  binder  close  the  wound,  which  is  not 
opened  for  twenty-four  hours.  Then,  with  all  the  precautions 
required  for  the  original  operation,  the  dressings  are  removed; 
the  glass  tube  is  again  sucked  out  by  a  rubber  tubing  slipped 
down  to  the  bottom  of  Douglas's  pouch  and  attached  to  a  Iwo- 
ouncc  hard-rubber  piston  syringe.  The  wound  is  then  closed  as 
before,  except  that  yellow  surgical  adhesive  plaster,  heated,  is 
substituted  for  the  zinc  oxid  plaster.  At  the  end  of  another  twenty- 
four  hours  the  wound  is  again  exposed;  the  glass  tube  sucked  out 
as  before;  the  gauze  strip  is  pulled  out  with  the  fingers  and  tissue 
forceps,  while  an  assistant  holds  his  finger  over  the  top  of  the  glass 


tube  to  prevent  its  coming  out ;  the  glass  tube  is  again  sucked  out ; 
a  rubber  drainage-tube  is  sUpjied  inside  the  glass  tube;  the  glass 
tube  is  pulled  out  while  a  delicate  long-bladed  drainage  forceps 
holds  the  rubber  tube  and  prevents  the  glass  tube  pulling  it  out; 
a  safety  pin  is  fastened  to  the  rubber  tube;  the  wound  is  dressed 
again.  The  next  day  the  dressings  are  removed;  the  bed  is  tilted 
up  on  one  side;  a  Kelly  pad  is  slipiwd  under  the  patient's  waist; 
3  straight- tipped  medicine  dropper  is  attached  to  the  tube  of  a 
fountain  syringe,  is  inserted  in  the  rubber  drainage-tube,  and  a 
quart  or  more  of  sterile  water  is  allowed  to  flow  through  the  pelvis 
and  out  alongside  the  drainage-tube.  The  irrigation  is  repeated 
daily  for  about  ten  daj-s.    After  a  week  the  lube  is  shortened  every 
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clay  by  culling  ii  piece  off  the  top  until  it  is  rcmo\ed.  It  must  not 
be  taken  out,  for  it  is  usually  imjxjssible  lo  gel  it  back  again.  The 
original  silver  foil  protects  the  wound  and  is  not  removed  unless  it  is 
displaced  or  torn,  when  ii  is  replaced.  It  is  often  surprising  lo  sec 
what  nice-looking  wounds  can  l)c  secured  in  spite  of  drainage. 
The  Michel  damps  are  removed  by  the  little  hooklets  that  come 
with  ihem,  at  the  end  of  a  week,  and  at  the  same  time  the  silk- 
worm-f^iit  sutures  arc  removed. 

If  the  area  to  be  drained  after  an  abdominal  section  is  con- 


1  lulow  ihc  ulerosacral  litjaments,  drainage 
lull  is  o<ca>ii'iially  juvferabie  to  the  ab- 
as>isiiini  ]ia>scs  rhe  (irs!  Iwo  fingers  of 
i;i  and  y»Iaiv>  their  lips  firmly  against  the 
jmslfrinr  vaginal  vault,  separalinK  tlu-ni  a  tritlc.  The  0|«rator 
])Iun;4cs  ihv  |inim>  'A  :i  Iciiij;  handlni,  sharp  poitiled  scissors, 
curved  on  llic  tlal.  lliroui^h  tlii-  lK)ttnni  nf  I)nui.'la>'s  ijouch,  into 
tlie  vafiinal  vault,  Ijclwcen  thf  assi>laiitV  tin -;i-r- tips,  and  wilh- 
,  lo  eidarge  the  opening.     Tlie  end  of  a  six- 


fmcdt"  Dnimla- 
throu-h   tlK-   \a 


ii.i  intn 


draws  them  o[)en 
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inch-wide  gauze  bandage  is  seized  in  a  long,  heav\'  P&n  forceps 
and  is  passed  into  the  vagina,  where  it  is  seized  by  the  assistant 
and  pulled  out  of  the  vulva,  after  the  forceps  release  their  grip  on 


Fit;.  ("^ — Uauze  s<iuarrs,  slil  [larl  wuy  tbroUK)> 


I  tilling  the  lube. 


it.  The  rest  of  the  gauze  strip,  or  enough  nf  il  to  fill  Douglas's 
pouch  to  and  beyond  the  uterosacral  ligatnents,  is  packed  in  the 
pelvis.  The  assistant  changes  hb  gloves.  The  end  of  the  gauze 
strip  protruding  from  the  \Tilva  is  cut  off  when  the  operation  is 
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concluded,  and  a  fresh  strip  of  gauze  is  packed  in  the  vagina. 
The  vaginal  and  pelvic  packings  are  removed  at  the  end  of  ioTty- 
eight  hours;  the  latter  is  replaced  by  a  T-shaped  rubber  tube 
inserted  into  Douglases  pouch.  A  fresh  strip  of  gauze  is  packed 
in  the  vagina.  On  and  after  the  conclusion  of  the  third  day  sterile 
water  is  injected  daily  into  the  drainage-tube  and  consequently 
into  Douglas's  pouch;  it  returns  alongside  the  tube  into  the  vagina. 


Fig.  619. — Drainage-tube  forceps. 


Fi^.  620.  — T-shapcd  ruljbcr  drain. 


Fig.  62 1 . — T  rublx'r  drain  seized  in  grip 
of  dressing  forceps. 


ll  is  a  i)lausiblc  proposition  to  insert  a  long-handled  forceps  or 
a  long  irrigating  tube  into  the  abdominal  wound;  to  push  it  later- 
ally and  downward  till  it  bulges  the  abdominal  wall  over  the  flank, 
and  to  cut  down  u])on  the  end  of  the  instrument  so  as  to  provide 
an  ojjening  for  gravity  drainage  of  the  abdominal  cavity  in  addition 
to  the  drainage  of  Douglases  pouch  through  the  lower  angle  of  the 
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abdominal  wound.  It  is  a  procedure  worth  remembering  in 
diffuse  suppurative  peritonitis,  but  personal  experience  with  it  has 
not  demonstrated  its  advantages  over  the  usual  plan,  and  it  is 
possible  to  cut  a  loop  of  intestine  while  endeavoring  to  make  the 
incision  in  the  flank. 

Following  the  adage  of  to-day, — ''  When  in  doubt  do  not 
drain," — there  is  occasionally  an  accumulation  of  serum  or  blood 
in  Douglas's  pouch  after  an  abdominal  section  which  may  be- 
come infected.  The  symptoms  on  vaginal  examination  are  dis- 
tinctive. Behind  the  uterus  there  is  a  sensitive  mass,  evidently 
localized,  with  an  indistinct  cystic  or  doughy  feel.  The  tem- 
perature is  elevated,  the  pulse  is  accelerated,  the  patient  com- 
plains of  pelvic  pain  and  discomfort,  the  bowels  are  irritable  or 
there  is  obstinate  constipation  and  the  abdomen  is  somewhat 
distended.  The  condition  is  quickly  and  effectually  relieved  by 
puncturing  the  vaginal  vault  with  long-handled,  sharp-pointed 
scissors  cur\'ed  on  the  flat,  washing  out  the  pelvic  cavity  with 
sterile  water  through  a  Fritsch-Bozeman  two-way  catheter,  and 
inserting  a  T-drain  through  which  Douglas's  pouch  is  irrigated 
daily.  The  tube  is  removed  when  the  discharge  ceases,  the 
water  comes  back  clear  and  the  local  and  systemic  symptoms 
disappear — in  about  ten  days. 

The  Technic  of  a  Vaginal  Section. — The  vagina  is  distended 
with  retractors,  an  anterior,  short-bladed,  a  posterior,  and  two 
lateral  retractors  with  narrow  blades.  Most  room  is  gained  by 
an  anterior  colpotomy,  which  also  renders  the  uterus  and  its 
appendages  more  accessible.  It  is,  accordingly,  the  operation 
usually  selected.  The  peritoneal  cavity  may  be  opened  through 
the  anterior  vaginal  wall  in  one  of  three  ways:  by  a  transverse 
incision  in  the  anterior  vaginal  vault  encircling  the  cervix 
(Duhrssen);  by  a  median  longitudinal  incision  in  the  anterior 
vaginal  wall  from  the  vaginal  portion  of  the  cervix  an  inch  and 
a  half  downward  (Orthmann);  and  by  a  T-shaped  incision,  the 
transverse  bar  encircling  the  cer\ix  and  extending  for  about 
three-fourths  of  an  inch  to  both  sides  of  the  median  line,  the 
longitudinal  incision  being  about  an  inch  and  a  half  long  (Mack- 
enrodt,  Webster).  The  last  is  much  the  best  of  the  three.  The 
patient  is  arranged  on  the  table  in  the  dorsal  position  as  for  any 
vaginal  operation.  The  cervix  is  dissected  free  from  the  bladder 
and  the  upper  portion  of  the  vaginal  wall  is  likewise  separated 
from  the  bladder,  which  is  pushed  upward  and  forward;  the 
vesico-uterine  reduplication  of  peritoneum  is  opened;  the  ap- 
pendages are  hooked  down  and  delivered  through  the  wound, 
and  the  uterus  is  made  accessible  by  exaggeratedly  anteverting 
it.    Landau's  ecarteurs  (p.  263)  are  a  great  convenience  at  this 
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stage  of  the  operation.    The  uterus  an<l  its  appendages  may  be 
made  moR'  accessible  by  uniting  a  posterior  col)x)tomy  (a  trans- 


verse iin  i,-inn  tliinufjh  Ihc  posterior  v;i.i;iii;il  v;iuh  into  Douplas's 
pouih,  an  iiuli  or  iimre  luni,')  with  the  anterior  ctdpotoniy;   ligat- 
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ing  both  uterine  arteries  with  double  ligaturt-s  and  cutting  the  bases 
of  the  broad  ligament  free  from  the  uterus  between  the  ligatures. 
Posterior  colpotomy  alone  is  usually  reserved  for  an  explora- 
tion of  the  pelvic  organs;  for  the  evacuation  of  an  abscess  in 
Douglas's  pouch  or  on  the  posterior  aspect  of  the  broad  liga- 
ment; for  the  removal  of  an  infected  gestation  sac  posterior  to 
the  uterus ;    for  the  excision  of  a  myoma,  in  the  lower  posterior 


Fig.  6*5. — Field  of 


fi'nestraled  sheet. 


uterine  wall,  and  for  drainage  of  the  pelvic  cavity.  The  wounds 
in  both  vaults  and  the  anterior  vaginal  wall  are  closed  with  in- 
terrupted, close-set  sutures  of  catgut.  If  it  is  indicated,  drainage 
may  be  provided  by  a  strip  of  gauze  between  two  sutures,  which  is 
removed  in  forty -eight  hours.  If  necessary  to  continue  the  irriga- 
tion and  drainage  of  the  pelvis  for  some  days  (as  in  a  suppurating 
cavity,  or  large,  raw,  oozing  surface),  the  gauze  strip  is  replaced 
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by  a  T-shaped  rubber  drainage-tube,  which  is  inserted  in  the 
grip  of  a  dressing  forceps,  and  usually  remains  ten  days.  By 
attaching  a  straight-tip  medicine  dropper  to  the  tube  of  a  foun- 
tain syringe  and  inserting  its  tip  in  the  drainage-tube  the  pelvic 
cavity  or  closed  space  to  be  drained  may  be  irrigated  daily  with 
sterile  water  or  weak  permanganate  of  potassium  solution,  the 
water  flowing  out  alongside  the  tube.     If  the  bases  of  the  broad 


ligaments  jiri'  rut  free  from  the  uti'nis,  care  should  be  exercised 
to  inchiiie  the  portions  on  the  mwllan  side  of  the  ligature  around 
the  uterine  artery  in  at  least  one  slltch  on  each  side  of  the  vaginal 
vaults;  oliienvise  tlic  cervix  and  vaf'inal  vaults  may  be  robbed 
of  their  stnmgest  support  (the  cardinal  ligaments  of  the  cervix) 
aiid  a  prolapse  may  result. 
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The  Technic  of  a  Plastic  Operation. — The  patient,  if  possi- 
ble, should  be  prepared  for  forty-eight  houis  beforehand  by  a 
purgative  on  two  successive  nights,  rest  in  bed,  two  examinations 
of  the  urine  and  a  modified  diet.  The  pudendal  hair  should  be 
clipped  with  a  clipper  and  shaved  with  a  safetj'  razor.  The 
vagina  is  irrigated  with  sublimate  solution,  1:4000,  followed 
by  sterile  water;  it  is  then  packed  with  sterile  gauze.  Before 
the  operation  there  should  be  repeated  irrigations  of  the  lower 
bowel  until  it  is  completely  empty.  Six  to  twelve  injections  of  a 
pint  to  a  quart  of  salt  solution  should  be  used,  40  grains  to  the 


pint.  The  limbs  are  protected  by  Canton  flannel  leggings.  The 
legs  are  supported  by  upright  leg-holders  and  stirrups.  Two 
assistants,  one  at  each  side  of  the  tabic,  and  a  nurse  to  thread 
needles  and  to  hand  instruments,  arc  required.  Instead  of  the 
gauze  pads  used  in  abdominal  surgery,  sea  sponges'  arc  used, 
soaked  over  night  in  a  1  :  1000  sublimate  solution,  and  rinsed  out 
before  use  in  sterile  water.     They  are  used  only  once.     The  oper- 

'  The  preliminary  preparation  of  sea  sponges  is  as  (ollows:  Thty  are  beaten, 
dry,  lo  get  the  sand  and  dirt  oul  of  ihem;  they  are  washed  in  running  waler  for 
Iwonty-four  hours;  submerged  in  a  solution  uf  hydrochLorie  acid,  f  3ij-Oj  of  water, 
for  twelve  hours;  washed  in  sterile  waler;  dip]H-d  in  a  saturated  solution  o(  per- 
manganate of  jiolassiuin ;  immediately  transferred  to  a  saturated  solution  of  oxalic 
acid;  washed  again  in  sterile  water  and  preserved  in  a  i  :  40  carbolic  add  wlulioOi 
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ator,  assistants  and  nurse  wear  rubber  gloves.  The  field  of 
operation  is  protected  by  wrapping  a  sterile  sheet  around  eaxrh 
of  the  patient's  legs,  laying  a  sterile  towel  over  the  pubis  and 
tucking  another  one  under  the  buttocks  and  over  the  Kelly  pad 
on  which  they  rest.  Another  plan  is  to  drape  over  the  limbs 
and  genitalia  a  sheet  with  an  oval  opening,  6  inches  long  and  2 
inches  wude,  hemmed  with  tape,  exix)sing  the  \ailva,  but  protecting 
the  anus.  If  an  abdominal  section  is  to  follow  the  plastic  opera- 
tion, tapes  fastened  to  the  abdominal  binder  must  be  tied  around 
the  thighs,  to  hold  the  abdominal  dressings  in  place  (Fig.  627). 
The  instrument  tabic  is  on  the  left;  another  table  is  on  the  right, 
with  three  bowls  containing,  respectively,  tincture  of  green  soap, 
sterile  water  and  sublimate  solution  (i  :  2000).  Back  of  the 
operator  is  the  douche  stand  with  two  douche  jars,  one  for  sterile 
water,  one  for  sublimate  solution  (i  :  2000).  On  the  operator's 
right  hand  is  a  basin  on  a  stand,  filled  with  sterile  water,  to  rinse 
off  curcts,  to  deposit  instruments,  etc.  The  operator  or  his 
assistant  cleanses  the  vulva  and  then  the  vagina  with  pledgets  of 
sterile  cotton,  tincture  of  green  soap  and  water;  finally  the  vulva 
and  vagina  arc  scrubbed  with  pledgets  of  cotton  soaked  in  the 
sublimate  solution.  This  is  quicker  and  more  effectual  than 
the  douche.  The  author,  many  years  ago,  used  the  continual 
stream  of  water  over  denuded  surfaces  in  plastic  surger}%  but  soon 
gave  it  up  as  unnecessary',  and  indeed  disadvantageous.  A  good 
assistant  with  sea  sponges  keeps  the  field  of  operation  cleaner 
and  drier  than  is  possible  with  the  continuous  irrigation. 

Dilatation  of  the  cervix  and  curettage  of  the  uterine  cavity 
are  a  ])art  of  so  many  gynecological  operations  that  the  description 
of  Iheir  technic  has  Ix'cn  ]X)stponed  to  the  section  on  operative 
technic  in  general.  They  are  required  for  the  coexistent  endo- 
melrilis  as  a  part  of  the  operative  treatment  of  displacements  of 
the  utcms,  of  all  the  j^lastic  operations  and  of  many  of  the  opera- 
tions for  pelvic  infections  and  inflammations;  for  the  metrorrhagia 
of  extra-uterine  i)regnancy  and  for  dysmenorrhea  and  sterility. 

Technic. — The  anterior  lip  of  the  cervix  is  seized  with  a  double 
tenaculum  (Fig.  542).  The  small-sized  Goodell  or  Baer  dilator  is 
inserted  and  separated  to  about  three-fourths  of  an  inch.  The 
Wathen  heavy  dilator  is  next  used  up  to  an  inch,  five  or  ten 
minutes  being  consumed  in  the  dilatation.  Next  the  four-branched 
Cleveland  dilator  is  used  and  screwed  up  to  70  or  90  on  the  scale. 
This  instrument  secures  a  wider  dilatation  than  a  two-branched 
dilator;  but  a  c()nsidera])le  dilatation  must  first  be  effected  before 
it  can  be  inserted.  A  four-branched  dilator  is  much  better  in 
princi])le  than  one  with  two  branches,  which  to  be  effectual  must 
be  used  in  two  different  directions,  but  onlv  stretches  the  cervix 
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in  one  way  at  a  time,  and  subjects  it  to  more  danger  of  injury  with 
less  dilatation  than  does  the  four-branched  instrument.  After  the 
last  dilator  has  remained  in  place  for  atwut  five  minutes  at  its  full 
expansion,  the  blades  are  again  approximated  and  the  instrument 
is  withdrawn.  The  four  walk  of  the  uterine  cavity — anterior, 
posterior,  lateral  and  its  roof — are  then  scrajwd  with  the  sharp 
edge  of  a  Sims  curet,  each  at  least  a  half  dozen  times,  the  handle 
being  held  between  the  thumb  and  forefinger  and  the  blade  pressed 
firmly  enough  against  the  endometrium  to  cut  into  and  remove  it, 
but  not  so  forcibly  as  to  penetrate  the  firmer  myometrium.  When 
the  endometrium  is  scraped  off,  a  grating  sensation  is  communi- 
cated to  the  curet.    The  Sims  curet  is  withdrawn  and  the  endome- 


Fig.  628, — Many-lailed  binder  on  vcheeled  siretchcr,  on  which  patient  is  laid  after 
hiT  removal  from  ihi-  operating  lalile. 


trium  brought  with  it  b  dropped  in  a  vessel  containing  a  10  per 
cent,  formalin  solution,  or  absolute  alcohol,  to  prepare  it  for 
microscopical  examination.  The  Sims  curet  does  not  fit  in  the 
uterine  comua  well,  and  may  leave  fragments  of  hypertrophied 
or  dbeased  endometrium  there.  It  should  always  be  followed, 
therefore,  by  a  Martin  curet,  with  especial  atlcnlion  to  the  endo- 
metrium of  the  fundus  and  the  comua.  Finally,  an  Emmet  curet 
forceps  should  always  be  inserted  to  the  fundus,  opened  and  closed 
in  all  directions  to  detect  and  to  remove  a  polyp  which  a  curet  will 
repeatcrlly  slip  over.  The  operation  is  concluded  by  an  intra- 
uterine douche  of  sterile  water,  through  a  Fritsch-Bozeman 
catheter. 

If  the  dilatation  and  curettage  are  performed  for  dysmenorrhea 
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or  sterility,  a  Schatz  mctranoiktcr  (p.  39),  or  the  author's  modifi- 
cation of  it,  is  inserted  in  the  uterus  ami  allowed  to  remain  twenty- 
four  hours.  The  vagina  is  packed  with  gauze.  A  much  greater 
and  more  permanent  dilatation  is  obtained  in  this  way  than  can 
possibly  be  secured  by  rapid  dilatation  alone.  It  b  occasionally 
necessar}-  (in  alx^ut  10  ])er  cent,  of  cases)  to  give  morphia  hypo- 
demiatically  to  allay  the  ]»ain  caused  by  the  steady  stretching  of 
the  cervical  muscle.  When  the  metranoikter  is  removed,  the 
uterine  cavity  is  irrij^ated  with  sterile  water. 

(Jauze  packing  of  the  uterine  cavity  after  a  curettage  is  only 
neces5ar\-  or  desirable  if  there  is  free  bleeding,  which  verj-  rarely 


occurs.  The  uterus  is  packe<l  full  of  gauze  in  a  strip  two  inches 
wide,  sterili/i'd  in  a  large  test-tuW;  it  is  removc'd  in  twelve  hours. 
The  jinidifc  i<\  leaving  a  tulx'  of  any  kind  in  the  cer\^ix  and  uterus 
to  uiainlifiii  dilalalinn  for  nome  days  is  not  commendable.  In  a 
consideralile  prnportion  of  cases  the  foreign  body  reduces  the 
resi>tin'^  [hiwit  of  ihi'  raw  surface  in  the  uterine  cavity,  or  becomes 
fold  In  the  deionipn^iiion  of  l>lood  u])on  it. and  there  is  infection  of 
the  in.lnnietrium  and  of  the  l'';illo])ian  tuhes. 

The  Aftcr=treatment  of  an  Abdominal  Section.— The Trans- 
piirtntlon  of  the  ['alknt  fnun  the  OpcratiriK  TnWe  to  Bed. — On  a 
wheeled  siriiclur  limuglii  alongsiiie  the  ojK-raling  table  there  is 
pkiced  an  air  ciishicm  the  whole  k-nglii  of  the  stretcher,  a  blanket 
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and  the  abdominal  binder.  The  ankles  and  wrists  arc  released 
from  the  straps  and  bandages  that  held  them.  The  patient 
is  lifted  from  the  operating  table,  with  her  trunk  and  liml^  hori- 
zontal. Letting  the  body  sag  in  the  middle  or  having  it  jolted 
or  jarred  in  any  way  is  carefully  avoided.  As  the  patient  is  held 
horizontally  for  a  moment,  a  nurse  cleanses  her  back  of  blood  that 
may  have  soiled  it.  She  is  then  placed  slowly  and  gently  upon  the 
stretcher  so  that  her  body  rests  upon  the  binder  from  the  buttocks 
to  the  floating  ribs.  The  tails  of  the  binder  are  brought  for^va^d 
and  fastened  with  safety  pins.  In  cold  weather,  a  cotton  jacket, 
on  the  model  of  a  Murphy  breast  binder,  b  applied,  before  the 


Fif;.  6jo. — Bed  arrange)  for  ^(^ccp(io^  of  patient.     A  trough  is  made  under  the 
blanket  by  hol-waler  bags  on  either  side.     A  towel  is  pinned  lo  the  loner  blanket 

undrr  the  juilient's  head. 


patient  leaves  the  operating  room,  which  has  a  much  higher  tem- 
perature than  the  halb  through  which  she  passes.  The  blanket 
on  which  she  lies  is  folded  over  her.  Another  one  is  tucked 
around  her  so  that  only  the  face  is  exposed,  and  she  is  transported 
lo  her  bed  with  as  httlc  delay  as  possible. 

The  Preparation  of  the  Bed  and  External  Heat. — The  bed  is 
prepared  so  that  the  woman  lies  between  blankets.  Under  that 
on  which  her  body  rests,  six  hot-water  bags  are  pkced,  three  on 
each  side.  The  caps  must  be  screwed  tight,  so  that  there  shall 
be  no  leakage;  the  temperature  of  the  water  should  not  be  over 
150°  and  the  nurse  must  exercise  the  greatest  care  to  see  that 
the  patient's  skin  surface  is  protected  by  a  thick  layer  of  blanket 
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and  nowhere  comes  in  contact  with  the  bags;  othenv'ise  serious 
bums  will  occur.  A  towel  is  pinned  under  the  patient's  head  to 
protect  the  bed  if  she  vomits.  The  body  is  covered  with  a  blanket 
and  the  ordinary  bedclothes.  The  artificial  heat  is  removed 
when  the  temperature  has  reached  99°  F.  The  skin  surface  of 
the  limbs  and  chest  is  wiped  off  with  warm  alcohol  and  water,  and 
dried,  under  the  blanket. 

Guarding  a  Recent  Abdominal  Section. — The  nurse  in  charge  of 
an  abdominal  section  is  not  permitted  to  leave  the  patient  for  an  in- 
stant for  the  first  twenty-four  hours.  Relief  is  afforded  the  nurse 
when  necessar\%  but  one  nurse  does  not  leave  the  bedside  until 
another  takes  her  place.  In  four  instances  in  the  author's  early 
practice  patients  left  their  beds  shortly  after  an  abdominal  sec- 
tion. In  one,  within  three  hours  after  the  removal  of  an  eleven- 
pound  myoma  from  the  broad  ligament,  the  woman  got  out  of 
bed,  walked  across  the  room,  seized  a  large  wash-basin  full  of 
cracked  ice,  and  drained  the  quart  or  more  of  ice-water  that  it 
contained  to  the  last  drop.  She  suffered  no  other  inconvenience 
than  a  prolonged  and  excessive  vomiting.  In  another,  a  patient 
in  the  Philadelphia  Hospital,  twenty-four  hours  after  a  double 
salpingo-oophorectomy,  became  maniacal,  sprang  from  her  bed, 
seized  the  bedclothes,  waved  them  over  her  head,  and  fled  along 
one  of  the  corridors,  shrieking  at  the  top  of  her  voice.'  She  was 
chased  for  several  minutes  bv  the  terrified  nurses  before  she  was 
captured  and  returned  to  bed.  She  developed  no  untoward 
symi)t()m  whatever.  A  patient  operated  uix)n  for  puerperal  in- 
fection, with  a  glass  drainage  tube  in  the  abdomen,  left  her  bed 
on  the  second  night  after  the  operation  and  was  found  in  another 
patient's  room.  She  showed  no  ill  effects  in  her  convalescence. 
The  fourth  patient  had  a  nightmare  the  second  night  after  a  myo- 
mectomy. She  got  out  of  bed  and  walked  some  distance  before 
she  was  discovered.  Her  wound  had  been  sewed  with  catgut. 
It  burst  open  from  top  to  lx)ttom,  and  her  small  intestines,  as 
we  discovered  the  following  day,  lay  upon  the  abdomen  under 
the  dressings.  They  were  returned,  the  wound  resewed  with 
interrupted  silkworm-gut  sutures,  and  there  was  not  even  a  rise 
of  tem])erature  to  indicate  that  any  complication  had  occurred. 
Although  these  cases  haj)i)ened  to  turn  out  well,  the  experience 
is  not  one  that  an  operator  cares  to  have  repeatedly. 

Diet. — For  twenty-four  hours  the  patient  receives  nothing 
by  the  mouth.  She  is  then  given  one  dram  of  milk  and  one 
dram  of  Hme-water  every  hour  for  three  hours.  If  her  stomach 
is  retenti\e,  the  milk  is  increased  by  a  dram  every  hour  till  she 
is  taking  an  ounce,  the  lime-water  being  kept  at  a  dram.  Bi- 
carbonate of  soda,  5  grains,  or  milk  of  magnesia,  "Rxv,  may  be 
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substituted  for  the  lime-water  if  the  stomach  is  irritable.  Two 
drams  of  cool  water  are  given  midway  between  the  milk  feedings. 
No  cracked  ice  is  allowed.  If  there  is  a  tendency  to  tympany 
or  the  patient  objects  to  milk,  two  drams  of  barley-water,  alter- 
nating with  two  drams  of  clear  animal  broth,  are  given  every 
hour  for  three  hours;  then  in  increased  amounts  by  a  dram  an 
hour,  till  an  ounce  is  reached.  At  the  end  of  twenty-four  hours 
the  feeding  interval  is  increased  to  two  hours,  the  quantity  to 
two  ounces  and  the  water  midway  between  the  feedings  to  half 
an  ounce.  After  the  third  day,  a  soft  diet,  gradually  increased 
in  variety  and  amount,  is  allowed. 

If  the  stomach  is  un retentive,  mouth-feeding  is  not  persisted 
in.  Rectal  injections,  every  four  hours,  of  predigested  beef  (one 
ounce)  and  normal  salt  solution  (four  ounces)  are  substituted. 
In  addition,  an  enema  of  eight  ounces  of  salt  solution  is  required 
twice  a  day  to  supply  fluid  to  the  circulatorj^  apparatus.  One 
submammary  injection  a  day,  of  a  pint,  is  often  preferable  to  the 
enema. 

Gastric  lavage  is  the  most  helpful  agent  in  combatting  ex- 
cessive nausea  after  abdominal  sections,  and  should  be  used 
earlv. 

Bowels. — At  the  end  of  twenty-four  hours,  an  enema  of  tur- 
pentine (f.^ss),  magnes.  sulph.  (5ss),  glycerin  (f5j),  and  water 
(fi5ij)  is  given,  to  relieve  tympany,  which  it  usually  does  effectually. 
We  are  trying  at  present  as  an  alternative  enema  six  ounces  of 
milk  of  asafetida  with  a  dram  each  of  Hoffmann's  anodyne  and 
turpentine.  At  the  end  of  forty-eight  hours  one-eighth  grain  of 
calomel  is  given  every  hour  for  eight  doses.  Two  hours  after 
the  last  dose,  two  ounces  of  citrate  of  magnesia  are  given  every 
two  hours,  midway  between  the  feedings,  for  three  doses,  followed 
by  another  compound  enema  of  glycerin,  Ej)som  salts,  turpentine, 
and  water  or  the  asafetida  enema.  During  the  rest  of  the 
convalescence  cascara  sagrada  (gtt.  x-xx,  fluid  extract),  at  night 
and  effervescent  phosphate  of  soda  (5ij)  in  a  tumblerful  of  hot 
water  in  the  morning  are  usually  the  best  laxatives.  If  there  is 
excessive  tympany  or  the  bowels  are  very  difficult  to  move,  a 
half  grain  of  calomel  is  given  every  hour  for  six  doses,  followed 
two  hours  later  by  a  quarter  grain  of  elaterium,  and  two  hours 
later  by  the  compound  enema.  An  alternative  plan  of  treat- 
ment is  ^  grain  of  eserin,  hypodermatically,  followed  by  turpen- 
tine, rr^v,  in  emulsion  every  two  hours  by  the  mouth,  for  six  doses, 
and  by  an  enema  of  four  ounces  of  hot  milk  of  asafetida.  Another 
successful  mode  of  treatment  is  a  pill  of  ext.  colocynth,  gr.  iss; 
aloin,  gr.  ^;  podophyllin,  gr.  J;  and  ext.  belladonna,  gr.  3^,  an  oil 
enema,  six  ounces,  being  administered  at  the  same  time  the  pill 

45 
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is  taken.  The  insertion  of  the  rectal  tube  from  time  to  time  per- 
mits the  escape  of  flatus  and  gives  great  comfort  to  the  patient. 

Auscultation  determines  the  existence  of  intestinal  peristalsis. 
Its  absence,  with  enormous  tympany  and  grave  systemic  sym|>- 
toms,  denotes  peritonitis  or  paralysis  of  the  bowel.  Either  con- 
dition is  well-nigh  hopeless.  Reopening  the  abdomen  and  punc- 
turing the  bowel  in  a  number  of  places,  closing  the  puncture  wounds 
afterward,  is  indicated  for  paralysis.  Reopening  the  wound, 
irrigating  the  abdominal  cavity,  allowing  the  wound  to  gape, 
packing  it  with  gauze  and  draining  Douglas's  pouch  with  a  tube 
are  indicated  for  septic  peritonitis. 

Secondary  or  continued  hemorrhage  is  one  of  the  rarest  com- 
plications following  an  abdominal  section  after  the  operator  has 
acquired  skill  and  experience.  It  is  due  almost  without  excep- 
tion to  an  error  of  technic  or  to  unreliable  ligature  material.  If 
cumol  gut  is  used  as  a  ligature,  the  assistant  who  threads  the 
needle  with  it  should  test  each  strand  before  he  hands  it  to  the 
operator,  by  traction  and  by  jerking  it.  If  the  ligature  material 
is  sound  and  is  not  absorbed  too  quickly,  the  explanation  of  the 
hemorrhage  is  found  in  a  faulty  application  of  the  ligature  or  an 
insecure  knot.  Catgut  should  invariably  be  tied  in  three  knots. 
It  is  true  that  a  tighter  knot  is  tied  with  catgut,  if  the  first  is  single 
and  the  next  is  a  surgeon's  knot,  w4th  another  single  knot  on  top 
of  it,  but  there  is  danger  of  the  ligature  slipping  if  the  first  knot 
is  single,  before  the  second  knot  is  tied,  so  that  I  prefer  tying  silk 
and  catgut  alike:  first  a  surgeon's  knot,  then  a  single  knot  and, 
in  the  case  of  catgut,  another  single  knot. 

Before  closing  the  abdomen  a  most  careful  search  is  made 
for  bleeding  and  (K)zing  points.  A  common  source  of  bleeding 
after  an  o{xTation  is  a  slight  injur)-  to  the  free  edge  of  the  broad 
ligament  above  and  to  the  outer  side  of  the  ligature  around  the 
ovarian  arter}\  Omental  and  mesenteric  adhesions  stand  next 
in  frequency  as  sources  of  hemorrhage,  and  finally  bleeding  points 
not  included  in  the  ligatures  of  the  six  arteries  of  the  broad  liga- 
ments may  Ix?  found  in  the  bottom  of  the  pelvic  cavity.  This 
region  should  always  be  investigated  if  there  is  any  oozing,  by  using 
broad  retractors  for  the  abdominal  walls  and  having  a  nurse  throw 
a  powerful  light  into  the  bottom  of  the  pelvis  with  a  shaded  hand 
electric  light,  while  the  patient  Ls  in  tlie  Trendelenburg  posture. 

If  symj)toms  of  internal  hemorrhage  appear  after  the  abdomen 
is  closed,  they  cannot  be  recognized  too  soon.  In  my  experi- 
ence* the  signs  of  bleeding  usually  appear  within  six  hours  of  the 

^  The  last  ( asc  of  seconflary  or  continut-d  hcmorrhaj^c  in  my  services  occurred 
more  than  six  years  a^o.  V])  to  that  time  the  a(  cident  occurred  occasionally,  at  long 
intervals;    more  frequently  at  first  than  later. 
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operation.  In  one  case  of  hemorrhage  from  the  puncture  of  a 
p)edicle  needle  and  a  mass  ligature  many  years  ago  (which  could 
not  occur  if  the  ligature  were  properly  placed  and  tied),  the  symp- 
toms only  became  unmistakable  after  twenty-four  hours;  the 
abdomen  was  reopened  and  the  broad  ligament  retied  with  a 
favorable  result.  The  only  treatment  is  to  open  the  abdomen, 
wash  out  the  blood,  seek  the  bleeding  point  or  area  and  secure 
it  with  a  ligature  or  ligatures,  the  patient  receiving  a  submam- 
mary or  intravenous  injection  of  normal  salt  solution  and  stimu- 
lants hypodermatically  before,  during  and  after  the  operation. 
Unfortunately,  the  secondary  operation  is  not  often  successful. 
By  the  time  it  is  obviously  necessary  the  patient  is  in  poor  con- 
dition to  stand  it. 

It  is  often  exceedingly  puzzling  to  differentiate  postoperative 
shock  from  hemorrhage.  They  have  many  symptoms  in  com- 
mon; but  in  intra-abdominal  hemorrhage  the  abdomen  is  even- 
tually distended,  there  is  not  the  leaking  skin  of  shock,  the  tem- 
perature falls  again  after  the  primary  reaction  following  the  opera- 
tion, there  is  steadily  increasing  pallor  of  the  face,  lips  and  gums, 
the  pulse  steadily  loses  volume  and  becomes  more  compressible, 
rapid  and  fluttering,  and  there  is  air  hunger. 

Leukocyte-count. — There  is  always  a  leukocytosis  after  an 
abdominal  section  or  any  other  surgical  operation,  rapidly  sub- 
siding if  ever}' thing  goes  well,  or  recurring  and  persisting  if  there 
is  a  subsequent  infection  or  inflammatory  action.  It  is  an  inter- 
esting observation  to  note  the  proportion  of  leukocytes  day  by 
day  after  an  operation,  but  there  is  so  Uttle  practical  utility  in  it 
that  to  the  author's  mind  it  is  not  worth  the  annoyance  to  the 
patient  and  the  trouble  to  the  hospital  staff,  as  a  routine  practice. 
The  pulse,  temperature,  distention  of  the  abdomen,  tenderness, 
localized  exudate,  the  patient's  condition  and  expression,  are 
much  more  valuable  guides  to  her  condition. 

Rest  and  Confinement  to  Bed. — ^The  supine  position  must  be 
maintained  for  three  weeks.  Rolling  from  side  to  side  or  any 
exertion  may  weaken  the  fascia  or  at  least  stretch  the  skin  union 
and  spoil  the  appearance  of  the  wound.  At  the  end  of  three 
weeks  the  patient  begins  to  get  up  for  short  periods  at  a  time. 
It  should  be,  as  a  rule,  four  weeks  before  she  goes  out.  A  much 
shorter  convalescence  is  possible,  but  not  so  advantageous  to  the 
patient,  who,  if  she  is  hurried  out,  has  a  tedious  and  often  un- 
satisfactory convalescence  to  complete  at  home. 

The  first  dressing  of  the  wound  is  made  at  the  end  of  eight  or 
ten  days  if  the  temperature  remains  normal;  otherwise  at  the 
end  of  a  week  or  less.  Gowns  and  gk)ves  are  sterilized  as  for 
the  operation.    A  probe,  medicine  dropper,  scissors  and  tissue 
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forceps  are  boiled  in  an  instrument  pan.  A  bundle  pinned  in  a 
towel,  of  two  sheets,  six  towels,  cotton  and  gauze,  is  sterilized 
in  the  autoclave.  The  strips  of  plaster  are  loosened  with  alcohol 
or  benzine  and  are  removed  with  the  dressing  by  a  nurse.  The 
surgical  dresser  has  prepared  himself  as  though  about  to  operate, 
and  is  protected  by  a  long-sleeved  gowTi  and  gloves.  The  dress- 
ings are  removed.  The  abdomen  is  surrounded  with  four  sterile 
towels.  A  pledget  of  cotton  soaked  in  sublimate  solution, 
I  :  2000,  is  laid  over  the  wound.  The  surrounding  skin  is  rubbed 
with  alcohol  on  pledgets  of  sterile  cotton.  The  wound  is  exposed. 
Any  dry  or  clotted  blood  is  carefully  removed  with  tissue  forcejjs. 
The  loop  of  the  subcuticular  stitch  Ls  gently  pulled  upon.  It  is  of 
fine  catgut  and  usually  comes  off  at  its  points  of  insertion  and 
emergence  in  the  skin.  If  not,  the  upper  end  is  cut  and  it  is 
pulled  out  from  above  dowTiward.  The  wound  and  surrounding 
skin  are  dried  with  a  sterile  towel  or  pledgets  of  gauze.  Gauze 
squares  are  laid  over  the  wound  and  surrounding  skin.  The 
dressing  is  held  in  place  by  strips  of  yellow  surgical  plaster  two 
inches  wide  and  long  enough  to  reach  two-thirds  around  the  ab- 
domen made  adhesive  by  heat;  the  adhesive  plaster  is  reinforced 
by  an  abdominal  binder.  The  zinc  oxid  plaster  can  not  be  re- 
applied, as  it  sticks  too  tightly  and  irritates  the  skin. 

The  second  dressing  is  made  three  or  four  days  later  by  the 
()])crat()r  or  his  dresser.  If  the  wound  looks  satisfactor}*"  and  is 
permanently  healed,  subsecjuent  dressings  ever\'  third  or  fourth 
day  may  be  made  bv  the  nurse. 

mm  ' 

The  skin  of  the  abdomen  should  be  cleansed  at  each  dressing 
with  akoliol  and,  where  the  plaster  has  adhered,  with  turpentine 
rinsed  off  with  s()a])-suds. 

If  the  wound  is  infected  and  there  is  subcutaneous  suppura- 
tion, the  end  of  a  small  surgeon's  probe  may  be  inserted  in  the 
middle  of  tlie  infected  area  or  at  two  points  through  the  skin 
wound  to  allow  a  vent  f(T  the  discharge.  Through  these  small 
j)inhole  openings  the  subcutaneous  area  may  be  irrigated  by  in- 
jecting j)ero\i(l  of  hydrogen,  half  strength,  followed  by  weak 
permanganate  solution  (i :  ()ooo)  with  a  medicine  dropper.  There 
must  Ik'  a  daily  dressing.  By  this  ])lan  a  perfect  appearance  of 
tlie  wound  may  be  obtained  in  spite  of  infection. 

If  the  skin  ])arts  and  the  wound  gapes,  the  raw  surface  is 
])ainte(l  willi  a  solution  of  nitrate  of  silver,  gr.  x-f.^j,  a  narrow^ 
strij)  of  gauze  or  a  few  strands  of  silkworm-gut  are  laid  along  the 
lx)llom  of  the  wound,  and  the  skin  edges  are  drawn  together  as 
closely  as  ])ossi])le  with  narrow  strips  of  zinc  oxid  ])laster.'     Five 

'  Dariiall  sui^m--!^  putting  strips  of  zinc  uxid  i)la.stt.T  paralk'l  with  the  wound 
and  urawinj:;  iht-ni  logi-lhcr  with  sutures. 
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times  in  the  last  eighteen  years  the  author  has  had  the  experience, 
startling  at  first,  of  seeing  the  whole  wound  break  open  and  the 
intestines  lying  out  on  the  abdomen  under  the  dressings.  The 
accident  occurred  laic,— after  the  tenth  day, — except  in  one  in- 
stance. There  was  no  fever  or  other  disturbance  of  health  except 
slight  nausea.  The  intestines  were  cleansed  and  put  back  in  the 
abdomen,  the  wound  was  brought  together  by  interrupted  stitches 
of  silver  wire  or  silkworm-gut,  and  a  strip  of  gauze  was  inserted 
to  the  peritoneum  between  two  of  the  sutures.  In  one  or  two  cases 
no  anesthesia  was  employed;  in  the  others,  a  whiff  or  two  of  gas 
and  ether  were  given.  All  the  women  recovered,  the  wounds 
closed  by  granulation,  but  four  had  a  hernia  which  was  repaired 
by  a  subsequent  operation.  In  these  cases  the  peritoneum  and 
fascia  part  first;  the  skin  holds  for  some  days  and  then  suddenly 
gives  way.  In  one  case  it  was  known  that  the  patient  got  out  of 
bed;   In  another  there  was  uncontrollable  and  violent  hiccoughing 


Fig.  63 1. ^Abdominal  supporter. 

for  some  days  after  the  operation.  In  a  third — an  operation  for  a 
gangrenous  ovarian  cyst  after  labor — there  were  extreme  tympany 
and  violent  retching.  The  other  two  were  inexplicable.  Two 
of  the  wounds  had  been  closed  layer  by  layer  with  catgut;  three, 
a  number  of  years  ago,  by  close-set  interrupted  sutures  of  silk- 
worm-gut. 

Abdominal  Supporter. — It  is  good  policy  to  recommend  an 
abdominal  binder  to  be  worn  for  six  months  after  an  abdominal 
section.  The  integrity  of  the  wound  depends  on  the  way  it  is 
sutured  and  the  care  of  the  patient  afterward.  A  binder  will  not 
prevent  a  hernia  if  there  is  faulty  junction  of  the  fascia  or  the 
wound  is  strained  in  the  patient's  early  convalescence;  but  it 
(jften  gives  comfort,  especially  in  stout  women  with  a  tendency 
to  pendulous  abdomen,  and  in  such  women  it  does  support  the 
abdominal  walls  and  lessens  the  strain  on  the  cicatrix.  When 
the  binder  is  relinquished  it  should  be  replaced  for  a  time  by  a 
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Jaeger   wool   bandage,  which  is  gradually   reduced   by    cutting 
strips  off  of  it.     Unless  this  precaution  is  observed  a  violent  cold 

may  be  taken. 

The  Treatment  of  Shock  during  and  after  an  Abdominal  Section. — 

The  anesthetizer  attends  to  the  stimulation  of  the  patient  during  the 
operation.  A  tray  with  a  hypodermatic  needle,  strychnia,  digitalis, 
and  nitroglycerin  is  close  at  hand,  in  case  it  is  needed.  If  there 
is  anemia,  serious  loss  of  blood  be- 
fore or  during  an  abdominal  oper- 
ation, injections  of  normal  salt  solu- 
tion are  required.  It  is  a  convenient 
plan  to  have  in  the  operating  room 
sterile  flasks  of  the  modified  salt 
solution  (Hare's  formula)  of  double 
strength.  By  adding  an  equal 
quantity  of  hot  sterile  water,  the 
solution  is  immediately  ready  for 
use.  The  needle  for  injection  and 
the  glass  jar  with  rubber  cork  and 
bulb  syringe  attachment  (Clark's 
apparatus),  for  mcreasing  the  air- 
pressure  over  the  fluid,  are  steril- 
ized by  boiling  and  are  kept  alwa\'s 
in  one  place,  ready  for  instant  use. 
They  are  prepared  for  every  oper- 
ation. In  women  the  most  con- 
venient and  quickest  way  to  inject 
normal  salt  solution  is  under  the 
breasts.  The  mammary  gland  is 
seized  ami  liflcd  off  the  chest;  a 
nurse  clt-anscs  a  spot  of  skin  with 
alcohol  on  ltie  pcriphcr\-  of  the  base 
of  the  breast.  The  needle  is  in- 
serted horizontally  so  that  it  shall 
not  penetrate  the  pleura  (an  accident 
y    ()     _.\    ■    I     fii  h  ■  ^  once  saw);  the  air-pressure  is  in- 

'^'  '^''  ,[JmTXZ.''^  "'°"  crease<l  over  the  fluid  in  the  jar, 
which  is  held  at  a  considerable  height 
above  the  patient;  ihe  breast  is  kneaded  and  rubbed  to  hasten 
the  ateorption  of  the  fluid  under  it.  The  ]>uncture  wound  is 
closed  with  collodion  and  cotton  after  the  needle  is  withdrawn. 
There  is  no  (juestion  that  a  patient  resjnmds  more  quickly  to 
intravenous  than  to  submammarv  injections,  but  it  requires  time 
and  is  not  always  easy  to  cut  down  uj>on  the  median  basilic  vein, 
to  insert  the  needle  into  it  and  to  place  a  ligature  around  the  needle 
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in  the  vein  and  another  one  below  it.  It  is  quite  frequently 
possible,  however,  to  grasp  the  arm  above  the  elbow,  to  make  the 
vein  stand  out  under  the  skin,  to  cleanse  the  skin  over  it  with 
alcohol,  and  to  insert  the  needle  directly  into  the  vein  through 
the  skin. 

Normal  salt  injections  may  be  required  after  the  patient  is 
placed  in  bed.  They  are  never  harmful  and  often  do  the  greatest 
good.  An  injection  every  twelve  or  eight  hours,  of  a  pint  under 
each  breast,  is  the  usual  routine  order.  In  the  most  serious  cases 
10  minims  of  the  i  :  1000  adrenalin  solution  should  be  added  to 
each  pint  of  normal  salt  solution.  In  addition,  artificial  heat  is 
continued  until  reaction  is  established;  a  hypodermatic  injection 
of  digitalis  (nKx)  and  strychnia  sulphate  (gr.  -5^)  is  ordered 
every  four  hours.  Alternating  with  the  hypodermatic  injections, 
an  enema  is  injected  of  one  ounce  of  predigested  beef,  four  ounces 
of  normal  salt  solution,  carbonate  of  ammonia,  gr.  xx,  and  whisky, 
fSss.  Nitroglycerin  (gr.  y^)  and  inhalations  of  oxygen  are 
reserved  for  emergencies.  The  stimulation  is  naturally  reduced 
as  the  patient's  condition  improves. 

Sequete  of  Abdominal  Surgery. — Abdominal  Hernia. — ^In 
the  days  when  it  was  customary  to  unite  the  abdominal  wound  by 
interrupted  sutures,  it  was  commonly  acknowledged  that  a  hernia 
must  be  expected  in  about  10  per  cent,  of  the  cases.  Since  the 
development  of  a  better  technic,  closure  of  the  wound,  layer  by 
layer,  with  durable  catgut,  the  proportion  of  hemiae  is  not  one- 
tenth  what  it  was.  They  ought  really  to  be  unknown  if  the 
suture  material  is  perfectly  reliable  in  tensile  strength  and  dura- 
bility, if  the  woman's  tissues  are  fairly  healthy,  if  no  unusual 
strain  is  imposed  upon  the  wound  and  if  the  patient  is  confined 
to  bed  long  enough;  but  as  there  is  always  a  possible  fault  in 
one  of  these  particulars,  a  hernia  after  an  abdominal  section  is  not 
yet  absolutely  avoidable.  Fortunately  the  technic  of  their  per- 
manent cure  by  surgical  means  has  advanced  pari  passu  with  the 
improved  technic  of  closing  the  abdominal  wound,  so  that  no 
one  need  suffer  from  the  discomfort  and  dangers  of  an  abdominal 
hernia  following  an  operation  who  will  submit  to  the  necessary 
treatment. 

A  long  abdominal  incision  is  made  extiending  above  to  the 
umbilicus,  below  to  the  symphysis  and  encircling  the  hernial 
pouch.  The  skin  of  the  latter  is  nicked  with  a  knife,  with  care 
not  to  injure  the  intestinal  loops  in  it.  The  whole  sac  is  laid 
open.  Intestinal  and  omental  adhesions  are  severed  and  the  con- 
tents of  the  sac  are  returned  within  the  abdomen.  The  whole 
sac  is  excised.  The  skin  and  fat  above  and  below  it  are  dis- 
sected back  till  both  recti  muscles  are  exposed  the  whole  length 
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of  the  wound.  The  lissues  matltd  togfthcr  around  the  hernial 
ring  are  sqtaralcd  by  a  nap-s])liUinK  dissfction.  The  sheaths  of 
the  rirti  muscles  arc  sjilit  the  whole  lenglh  of  the  wound.     The 


ahili'iiiiiial  oj^inhi!;  i-  iIosim!  h_v  uniiini;  llu'  periioneum  amisufx^r- 
ini|MWii  \..\>n:i.  I-'nur  In  r.ix  in;illR>>  --iiluio  ;ir-  inserted  thn)ugh 
the  ouiir  id:;.'-  nf  itii-  sluath^  "i  l.nih  ii'.ii.  >kiii|>inf;  the  tissues 
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between.  Silkworm-gut  sutures  are  inserted  through  the  skin, 
fat  and  outer  edges  of  the  sheaths  of  the  recti  muscles.  The 
mattress  sutures  are  tied;  the  outer  edges  of  the  recti  sheaths  are 
united  with  formalin  catgut  (No.  3)  in  a  continuous  suture.  The 
fat  is  united  by  a  double  tier  running  stitch  of  fine  catgut.  The 
skin  is  united  with  a  continuous  suture  of  catgut  and  the  inter- 


Fig.  635.— Degeneralion  ottheabdi 


nipted  silkworm-gut  sutures  are  tied.  If  the  structures  of  the  ab- 
dominal wall  are  fairly  healthy,  this  technic  promises  a  permanently 
good  result. 

There  is  occasionally  a  curious  degeneration  of  the  abdominal 
wall,  making  it  incapable  of  adequately  supporting  the  intra- 
abdominal contents.  The  closure  of  a  hernia  in  one  place  is 
followed  by  the  development  of  others  almost  immediately.    In 
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these  cases  or  in  enormous  hemise  in  which  the  sheaths  of  the  recti 
muscles  cannot  be  approximated,  silver  filigree  or  netting  may  be 
sewed  in  the  wound  over  the  fascia.' 

A  sinus  following  abdominal  section  is  rare  if  permanent  sutiirc 
material  is  avoided  in  cases  of  infectious  or  inflammatory  proc- 
esses, especially  in  those  requiring  drainage.  Permanent  sutures 
to  suspend  the  uterus  and  permanent  sutures  to  unite  the  fascia  in 
the  abdominal  wall  arc  particularly  liable  to  excite  irritation  and 
suppuration  and  so  to  develop  a  sinus.  I  have  removed  silk- 
wonn-gut  and  silver  wire  sutures  from  the  fascia  inserted  by  other 


operators.  In  one  case  a  woman  developed  an  abscess  aroimd 
two  .silk  sutures  in  the  fundus  uteri  a  year  after  the  operation,  and 
in  another  se\en  years  after  the  insertion  of  two  silkworm-gut 


■  IVrrj-.  '-Inscnian  •<!  Silver  I--;iigrcc  f<j 
aii<l  Surs-  Jour,"  July  18.  ii>04.  This  a|i[ 
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AtiHominiil  HL-rnia,"  Boston  Med. 
i.ini'c  H"iA  used  in  a  patient  in  the 
surgfons.  It  was  nccessarj-  to  re- 
lion  it  lausi'd.  but  nevertheless  the 
:l<)mtn  simip  miinlhs  later  to  remove 
V  the  e ji  (■(■<lingl y  thick  and  strong 
it'rnia.  I't-rmancnC  nun -absorbable 
afhs  as  nt-arly  as  ]iossible,  may  be 
as  was  done  in  a  oast  in  my  swTflcc 
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sutures  to  suspend  the  uterus.  In  both  cases  it  was  necessary  to 
reopen  the  wound  to  the  fundus  uteri  and  to  remove  the  sutures.^ 
If  the  knots  of  the  suspension  sutures  are  tied  inside  the  peri- 
toneal cavity  (page  308,  Fig.  315),  it  is  not  likely  that  a  sinus  will 
develop  even  in  the  remote  future.  A  sinus  dependent  upon  per- 
manent suture  or  ligature  material  will  not  heal  till  the  silk  or 
silkworm-gut  has  been  removed.  It  usually  comes  away  spon- 
taneously after  some  months,  but  can  often  be  extracted.  I  have 
found  nothing  so  good  for  this  purpose  as  a  surgeon's  probe, 
seized  at  its  point  in  a  hemostat  and  bent  into  a  right-angled 
hook.  With  this  implement,  patient  fishing  at  the  bottom  of 
the  sinus  is  often  rewarded  by  the  extraction  of  the  foreign  body. 

If  there  is  no  foreign  body  at  the  bottom  of  the  sinus  to  keep 
it  open,  such  as  a  slough  or  ligature  material,  a  dressing  of  alcohol 
and  water,  equal  parts,  on  gauze,  often  hastens  its  closure. 

Fecal  Fistula. — If  the  bowel  is  perforated  when  the  abdomen  is 
opened  by  a  pelvic  or  abdominal  abscess  which  has  discharged 
through  the  intestines;  if  the  walls  of  the  bowel  are  infiltrated 
and  unhealthy,  and  are  subjected  to  pressure  in  subsequent  drain- 
age of  the  pelvis;  if  an  intestinal  anastomosis  has  been  attempted 
and  has  partially  failed;  if  the  bowel  coats  arc  much  injured  in 
the  separation  of  adhesions  and  can  not  be  perfectly  repaired,  a 
fecal  fistula  may  result  through  the  abdominal  incision.  In  the 
majority  of  cases  the  fistula  closes  spontaneously  in  a  few  days' 
or  at  most  a  few  weeks.  If  permanent  ligatures  have  been  used, 
they  must  be  extracted;  if  not,  the  case  should  be  treated  ex- 
pectantly for  nine  or  twelve  months,  as  the  sinus  often  closes 
gradually  in  that  space  of  time.  The  abdomen  is  protected  by  a 
pad  of  gauze  held  in  place  with  adhesive  strips,  the  dressing  being 
frequently  changed.  If  the  fistula  does  not  close  in  a  year,  it  will 
probably  never  heal  spontaneously,  and  the  patient  is  exposed  to 
considerable  risk  of  abscess-formation,  obstruction  of  the  bowel  or 
pyemia.  I  have  seen  a  woman  die  from  these  causes  as  late  as 
four  years  after  the  establishment  of  a  fecal  fistula.  Operative 
treatment,  therefore,  should  be  proposed  after  a  year  or  before 
that  time  if  aggravated  symptoms  appear. 

The  most  successful  operative  treatment  is  to  reopen  the 
abdomen,  protecting  the  external  orifice  with  a  pledget  of  cotton 
soaked  in  sublimate  solution,  i  :  1000;  to  dissect  out  the  sinus, 
which  is  usually  a  tubular  canal,  with  walls  of  organized  exudate, 

*  The  original  operations  had  been  performed  by  other  surgeons.  I  could  not 
learn  whether  the  sutures  had  been  knotted  within  the  peritoneal  cavity. 

'  In  one  of  my  cases  a  perforation  of  the  rectum  was  found,  in  an  operation  for 
pelvic  abscess,  large  enough  to  admit  a  thumb.  The  pelvis  was  drained,  without  at- 
tempting to  close  the  hole  in  the  bowel;  the  fecal  fistula  closed  within  a  week;  the 
wound  was  perfectly  healed  in  three  weeks. 
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about  the  caliber  of  a  little  finger,  down  to  the  opening  in  the 
bowel;  to  enlarge  the  latter  by  clipping  away  its  infiltrated  edges, 
and  to  close  it  with  a  double  row  of  mattress  sutures,  unless  this 
plan  narrows  the  caliber  of  the  bowel  too  much.  In  such  a  case 
an  end-to-end  anastomosis  of  the  bowel  is  indicated,  the  portion 
containing  the  fistulous  opening  being  excised.  I  find  the  O'Hara 
forceps  the  best  instrument  for  the  purpose,  and  had  instinctively 
used  this  principle  with  ordinary^  P&n  forceps,  with  the  blades 
protected  by  rubber  tubing,  before  the  O'Hara  instrument  was 
invented. 

Femoral  Thrombophlebitis. — In  0.3  to  3  per  cent,  of  abdominal 
sections  there  is  a  postoperative  femoral  thrombophlebitis,  most 
often  on  the  left  side.  The  etiolog)'  of  the  condition  is  obscure.  It 
is  often  due  to  a  mild  form  of  infection,  as  is  demonstrated  by  the 
following  facts :  The  better  the  aseptic  technic,  the  smaller  is  the 
proportion  of  phlebitis';  an  operator  may  have  a  very  unusual 
proportion  of  cases  for  a  period  of  some  months  and  not  again 
for  years;  there  is  usually  elevated  temperature  and  at  least  a 
slight  acceleration  of  pulse.  Infection,  however,  is  not  the  sole 
explanation.  It  is  commonest  after  suspension  of  the  uterus  and 
hysterectomy,  and  not  after  operations  for  suppurative  conditions 
in  the  pelvis;  it  occurs  late,  after  the  eighth  day,  and  is  practi- 
cally never  fatal.  Clark^  explains  it  by  a  primary  thrombosis 
of  the  epigastric  vein  due  to  pressure  from  abdominal  retractors 
or  to  its  inclusion  in  the  adhesions  or  sutures  of  a  uterine  suspen- 
sion. The  clot  extends  from  these  veins  into  the  femoral,  usuallv 
the  left,  in  which  there  is  greater  predisposition  to  thrombosis  on 
account  of  the  greater  length  of  the  left  common  iliac  vein,  its 
passage  under  the  arter)'  and  the  pressure  to  which  it  is  subjected 
by  the  sigmoid  flexure. 

The  most  reasonable  explanation  is  found  in  a  combination 
of  factors:  A  mild  infection  of  the  branches  of  the  epigastric 
veins  in  the  alxlominal  walls  or  of  the  vein  of  the  round  ligament 
emptying  into  the  epigastric;  a  pressure  thrombosis  in  these 
veins  from  instruments  or  ligatures;  the  prolonged  retention  of 
the  patient  in  the  supine  position  with  the  legs  rigidly  extended; 
and  the  pressure  upon  the  groins  by  the  lower  edge  of  the  ab- 
dominal dressings,  the  last  two  factors  exerting  pressure  upon 
the  femoral  veins  themselves  and  predisposing  to  thrombosis,  es- 
I)ecially  on  tlie  left  side. 

The  ilrst  symptoms  are  pain  in  the  calf  of  the  leg  and  in  the 
groin,  with  a  moderate  rise  of  temperature  and  slight  acceleration 

'  In  llu-  aulhor's  last  7,00  alKlominal  sections  then.'  has  only  been  one  case  of 
phlebitis,  in  an  o])erati()n  for  (arc  inonia  of  both  ovaries  and  the  uterus  and  carci- 
nomatosis of  the  i)eritoneum. 

""Univ.  of  Penna.  Med.  Hullelin,"  1902. 
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of  the  pulse,  though  the  systemic  symptoms  may  be  scarcely 
noticeable.  The  leg  rapidly  swells,  becomes  milk-white  in  color 
and  pits  on  pressure. 

The  treatment  is  elevation  of  the  limb  on  pillows,  its  envelop- 
ment in  cotton  and  a  lightly  applied  bandage  to  mitigate  the 
feeling  of  numbness  and  cold  in  it;  an  application  of  unguentum 
Crcd^  (soluble  silver),  ichthyol  and  glycerin  or  analgesic  balsam 
along  the  course  of  the  femoral  vein,  and  absolute  quiet,  with 
avoidance  of  all  physical  effort  or  disturbance. 

The  symptoms  subside  slowly.  Plenty  of  time  should  be 
allowed  for  the  liquefaction  of  the  thrombus  or  its  firm  organiza- 
tion, before  permitting  the  patient  to  get  up,  else  there  may  be 
a  cardiac  or  pulmonary  embolus,  with  a  fatal  result. 

Parotiditis. — An  inflammation  of  the  parotid  gland  after  an 
abdominal  section  is  a  rare  sequela  of  ovariotomy,  hysterectomy, 
appendicectomy  and  other  intra-abdominal  operations.  Morley* 
was  able  to  collect  51  cases.  The  author  has  seen  2,  one  after 
a  partial  resection  of  an  ovary,  another  following  a  myomectomy. 
Neither  suppurated,  but  there  was  great  swelling,  sensitiveness 
and  fever.  The  gland  becomes  inflamed  usually  in  the  first  week 
after  the  abdominal  operation.  The  only  explanation  as  yet 
offered  for  this  curious  occurrence  is  the  nervous  connection 
between  the  pelvic  viscera  and  the  parotid.  The  resisting  power 
of  the  gland  is  probably  reduced.  In  the  few  cases  studied  bac- 
teriologically  staphylococci  were  the  infecting  agents.  Both 
glands  arc  involved  in  32  per  cent,  of  the  cases.  The  treatment 
is  the  application  of  cold  at  first  and  evacuation  of  pus  if  it  forms, 
as  it  does  in  40  per  cent,  of  the  cases. 

Foreign  Bodies  Left  in  tiie  Abdominal  Cavity. — In  spite  of  the 
greatest  care  the  majority  of  experienced  operators  have  at  least 
once  left  gauze  pads,  sponges,  scissors,  hemostats  and  other  in- 
struments in  the  abdominal  cavity.  A  rigid  count  of  pads  and  in- 
struments before  and  after  each  operation  should  guard  against 
this  serious  error.  The  sooner  the  foreign  body  is  removed,  the 
better.  In  a  number  of  instances  an  immediate  reopening  of  the 
wound  before  the  dressings  have  been  applied  has  saved  operator 
and  patient  from  distressing  consequences.  Weeks  and  months 
have  elapsed  in  some  reported  instances  before  the  removal  or 
spontaneous  discharge  of  the  foreign  body  has  explained  mysteri- 
ous symptoms  following  abdominal  section.  Neugebauer  has 
collected  195  reported  cases.^ 

*  "Am.  Gyn.,"  Dec,  1902. 

*  "87  ncue  Bcobachtungcn  von  zufalliger  Zuriicklassung  cincs  sub  of)onilione 
bcnutztcn  Fremdkocrpers  (Arterienklemme,  Schere,  Schwamm,  Gazctupfer, 
MuIIkompressc,  usw.)  in  der  Bauchhohle  samt  einigen  andcren  unvorhcrge- 
schencn  Zufiillcn  intra  Operationcm,"  "Zcntralbl.  f.  Gyn.,"  No.  3,  1904. 
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The  After-treatment  of  a  Plastic  Operation. — ^The  gauze 
packing  is  removed  from  the  vagina  .at  the  end  of  twenty-four 
hours.  It  should  be  one  of  the  most  stringent  rules  of  a  hos- 
pital service  that  the  nurse  in  charge  of  the  patient  must  attend 
to  this  duty.  The  author  has  seen  one  case  dangerously  infected 
by  a  vaginal  tampon  which  had  been  inserted  in  another  hospital, 
had  been  forgotten  and  with  which  the  patient  entered  the  author's 
wards  in  the  Philadelphia  Hospital  some  four  weeks  after  her 
operation.  In  one  of  the  maternity  hospitals  of  Philadelphia  an 
intra-uterine  packing  for  hemorrhage  was  forgotten.  The  patient 
died  ten  days  later,  when  the  gauze,  in  a  horribly  fetid  condition, 
was  discovered  in  the  uterine  cavity.  If  more  than  one  strip  of 
gauze  has  been  inserted,  the  fact  must  be  entered  on  the  patient's 
chart  before  she  leaves  the  operating  room. 

Catheterization  should  be  avoided,  if  possible.  It  is  not 
nccessar}^  to  protect  the  wound,  which  is  guarded  in  the  vagina 
by  the  packing  for  the  first  twenty-four  hours  and  which  is 
cleansed  on  the  external  genitalia  by  pouring  sterile  water  over 
it  from  a  pitcher  while  the  patient  is  on  a  bedpan  after  each  urina- 
tion. If  it  is  ricccssar)'  to  catheterize  the  patient,  the  nurse  wears 
sterile  rubber  gloves;  the  patient's  thighs  are  well  separated; 
the  labia  arc  separated  by  the  thumb  and  forefinger  of  one  hand; 
the  vestibule  is  cleansed  with  a  pledget  of  cotton  and  sublimate 
solution ;  the  sterile  catheter  is  taken  from  the  pan  in  which  it  has 
been  boiled,  is  dipped  in  a  medicine  glass  containing  sterile  castor 
oil  and  inserted  directly  into  the  external  meatus  without  touching 
surrounding  tissues.  If  but  one  or  two  catheterizations  are  re- 
quired, the  short  glass  catheter  is  most  convenient.  If  the  catheter 
must  be  used  for  a  considerable  time,  the  soft-rubber  catheter  is 
preferable,  as  it  does  not  irritate  the  urethra. 

The  vulva  is  cleansed  and  protected  by  irrigations  with  sterile 
water  after  each  urination,  by  dusting  with  xeroform  twice  or 
three  times  a  day  and  by  a  wide  and  thick  \'ulvar  pad  of  sterile 
cotton  and  gauze  held  by  a  T- binder. 

If  there  is  secondary  hemorrhage  after  a  plastic  operation,  the 
bleeding  can  always  be  controlled  by  placing  the  woman  on  the 
operating  table,  removing  the  original  packing  and  douching  the 
vagina,  repacking  it  as  tightly  as  possible  without  straining  the 
stitches,  by  inserting  a  narrow-bladed  Sims  speculum  to  distend 
the  vaginal  introitus;  placing  a  large  mass  of  gauze  over  the  vUlva, 
and  applying  a  tight  T-binder. 

Douches  routinely  after  a  plastic  operation  are  a  disadvantage. 
About  the  fifth  or  sixth  day  a  sterile  water  vaginal  douche  is 
given.  After  that,  if  there  are  no  discharge  and  no  discomfort, 
a  douche  of  sterile  water  every  other  day  is  sufficient. 
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The  bowels  are  moved  by  a  half  bottle  of  citrate  of  magnesia 
on  the  evening  of  the  second  day;  the  rest  of  the  bottle  the  next 
morning  before  breakfast,  followed,  if  necessar>%  by  an  enema 
later  in  the  day. 

Removal  of  Stitches. — ^The  author 
removes  stitches  himself  from  both  ward 
and  private  patients.  To  save  time  and 
trouble,  they  are  all  taken  out  on  the  four- 
teenth day.  The  perineal  sutures  may  be 
removed  earlier,  as  they  have  a  tendency 
to  cut  into  the  skin,  but  it  disturbs  the 
patient  to  remove  sutures  twice  within 
a  few  days  and  it  increases  the  work  of 
the  operator.  The  number  of  sutures 
inserted  is  invariably  noted  upon  the 
patient's  chart  before  she  leaves  the  oper- 
ating room.  Her  chart  is  brought  with 
her  to  the  operating  room  when  the 
stitches  are  removed. 

The  patient  is  put  on  the  table  in  the 
dorsal  position  with  her  legs  and  feet 
supported  on  uprights  and  stirrups  as 

though  for    a  plastic  operation.     The  vaginal  sutures  are  dis- 
played by  a  very  narrow-bladed  retractor  on  the  model  of  a  Sims 


Fig.  637. — Narrow-bladed 
vaginal  retractor. 


Fig.  638. — Forceps  and  scissors  for  removing  cervical  stitches. 


speculum.  The  ends  have  been  left  an  inch  long  above  the  shot; 
they  are  seized  with  a  hemostat,  one  blade  of  a  sharp-pointed 
scissors  is  inserted  below  the  shot  between  the  strands,  one  strand 
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is  cut  and  the  suture  pulled  out.  If  there  are  cervical  sutures 
they  are  removed  first,  by  inserting  a  narrow-bladed  bivalve  specu- 
lum, virginal  size,  distending  its  blades  moderately  and  illuminating 
the  vagina  by  an  electric  headlight.  Specially  constructed  scissors 
and  forceps,  enabling  the  operator  to  keep  his  hands  from  obstruct- 
ing the  light,  are  a  great  convenience.  The  author  does  not  like 
the  plan  of  bunching  a  number  of  suture  ends  together  and  clamp- 
ing them  with  a  large  shot.  It  makes  a  thick  rope  of  stitches 
on  which  discharge  collects,  and  is  not  so  cleanly  as  leaving  the 
individual  suture  ends  loose  and  about  an  inch  long. 

Confinement  to  Bed. — ^The  dav  after  the  sutures  are  removed 
the  patient  begins  to  sit  up  in  bed.  She  gets  out  of  bed  three 
da>^  later  and  leaves  her  room  or  goes  home  as  soon  as  she  feels 
able.  Coitus  should  be  interdicted  for  at  least  six  weeks  after  a 
plastic  operation  in  the  genital  canal.  If  the  vaginal  introitus 
has  been  too  much  narrowed,  by  an  operation  for  rectocele,  or 
prolapse,  Hcgar's  graduated  bougies,  used  for  vaginismus,  obviate 
the  difficulty. 
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Abdomen,    foreign   bodies   left  in,   in 
abdominal  section,  717 
inspection    of,    in    examination,    28, 

37 
mensuration  of,   in  examination,  38 

palpation  of,  in  examination,  26 
sponge   electrode   for,    53 
Abdominal   and    vaginal   examination, 
combined,  19 
panhysterectomy,  combined,  for  cer- 
vical cancer,  257 
hernia  after  abdominal  section,  711 

silver  filigree  for,  714 
hysterectomy     for     fibromyoma     of 

uterus,  370 
myomectomy  for  uterine  fibromyoma, 

376, 
op>eration    for    ureteral    fistula,    603 

for  injuries  of  ureters,  603 
pregnancy,   clinical  history,  468 

symptoms,  475 
retractor,  639 

section,  abdominal  hernia  after,  711 
silver  filigree  for,  714 
supporter   after,    709 

after-treatment,  702 

angiotribe  in,  678 

arrangement    of    tables    and    in- 
struments, 665 

bowels  after,  care  of,  705 

choice  of  catgut  or  silk,  679 

closure  of  wound,  685 

diet  after,  704 

drainage  after,  688 

dressing  wound,  687 

examination  of  appendix  in,  680 

fecal  fistula  after,  715 

femoral  thrombophlebitis  after,  716 

first  dressing  of  wound  after,  707 

for  extra-uterine  pregnancy,  476 

for  fibromyoma  of  uterus,  375 

for  tubal  pregnancy,  technic,  477 

foreign  bodies  left  in  abdomen  in, 

717 
hemorrhage  after,  treatment,  706 
incision,  669 

leukocyte-count  after,  707 
mass  ligature  of  broad  ligament, 

672 
46  72 


Abdominal  section,  methods  of  securing 
blood-vessels  of  broad  ligaments 
and  treatment  of  stump,  671 

packing    abdominal    cavity    with 
pads,  671 

parotiditis  after,  717 

position   of   assistants,    665 

preparation   for,  654 
of  bed  and  external  heat  after, 

703 
preparing  field  of  operation,   666 

recent,  guarding,  704 

rest     and     confinement     to     bed 
after,  707 

salpingostomy    after,    for    salpin- 
gitis, 456 

salt  solution  after,  711 

securing   patient   on   table,    666 

separate    ligation    of    arteries    of 
broad  ligament,   673 

sequels,  711 

shock  during  and  after,  treatment, 
710 

sinus  after,  714 

supporter  after,  709 

technic,  66$ 

toilet  of  peritoneum  in,   682 

transportation     of     patient     from 
operating   table   to   bed,    702 

Trendelenburg   posture  in,   671 
supporter    after    abdominal   section, 

walls,    testing    thickness    of,    in   ex- 
amination, 27 
wound,    closure    of,    in    abdominal 
section,  68$ 
dressing  of,  in  abdominal  section, 
687 
Abortion,    tubal,    terminations,    472 
Abrasions  of  cervix,   220 
Abscess  of   Bartholin's   glands,    100 
treatment,  loi 
suburethral,  608 
symptoms,' 608 
treatment,  608 
vulvovaginal,  100 
treatment,  loi 
Absence  of  menstruation,  413 
of  urethra,  60$ 
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Absence  of  uterus,  57 

of  vagina,   66 
Actinomycosis  of  Fallopian  tubes,  446 
of  ovary,  500 

of  pelvic  connective  tissue,  561 
of  vulva,  103 
Adenocarcinoma  of  cervix,  243,  244 
diagnosis,  252 
of  endometrium,  393.    See  also  Endo- 
metriunit  adenocarcinoma  of. 
Adenoma,  nodular,  of  vulva,  129 

of  ovary,  proliferating,   implantation 
metastases  of,  treatment,  547 
Agglutinated    labia   in    infants,    104 
Air-cushion,   Edebohls's   kidney,   621 
Alcohol,     chloroform,     and    ether    as 

anesthetic,  659 
Alexander's  operation  for  retroversion 

of  uterus,  301 
Alexandrofif's    op)eration    for    retrover- 
sion of  uterus,  311 
Allis's    forceps,    641 
Amenorrhea,  413 
causes,  413 
symptoms,  414 
treatment,  414 
Amputation  of   cervix,   223.     See  also 
Cervix,  amputation  of. 
of  subperitoneal  {pedunculated  uter- 
ine fibromyoma,  376 
Amyloid   degeneration   in   fibromyoma 

of  uterus,  354 
Anastomosis,     ureteral,     for     ureteral 

fistula,  603 
Anesthesia  and  anesthetics,  657 
Anesthol  as  anesthetic,  660 
Angioma  of  ovar}',  526 

of  vulva,  no 
Angiotribe,    Downcs's     electrothermic, 
in  cervical  ciincer,   262 
in    abdominal   section,    678 
Anomalies  of  development  in  cervix,  64 
in   Fallopian  tubes,   55 
in  genital  tract,  55 
in   hymen,    75 
in  ovaries,  55 
in  uterus,  56 
in   vagina,    66 
in  vulva,   73 
Anteflexion  of  uterus,  313 

cuneohystcrectomy  for,  314 
Dudley's  operation  for,  314 
Anteposition  of  uterus,  313 
Antcversion  of  uterus,  313 
pessary  of  Thomas,  313 
Anus   prirtcrnaturalis   vaginalis,    208 
Apostoli's    method    of    treating    fibro- 
myoma of  uterus,  366 
Appendicitis,  floating  kidney  and,  619 
Appendiculo-ovarian  ligament,  483 
Aspirator    for    sucking    urine    out    of 
bladder,  577 


Atmokausis   in   menorrhagia,   417 
Atresia,   acquired,   of  cervix,    234 
treatment,  235 
of  vagina,  151 
causes,  151 
hysterectomy  for,  155 
symptoms,  151 
treatment,  153 
ani  vaginalis,  74 
of  cervix,  6$ 
diagnosis,  65 
treatment,  65 
of  urethra,  606 

treatment,  606 
of  vulva,  73 
Atrophic  endometritis,  390,  391 
Atrophy    in     fibromyoma    of    uterus* 

359  . 
of  cervix,  226 

of  ovary,  496 

of  uterus,  337 
Auscultation  in  examination,  38 
Autoclave,  packing  of,  643 

No.  I,  packing  cage  for,  644 

No.  2,  packing  of,  644 


Bacilli,  tubercle,  in  urine,  method  of 

examining  for,  586 
Backache  in  examination,  18,  19 
Bandl's  operation  for  ureteral  fistula* 

602 
Bartholin's  glands,  abscess  of,  100 
treatment,   loi 
anatomy,  96 

chronic    infection    of,    treatment, 
102 
Bifid  uterus,  62 
Bimanual  examination,  19 
of  left  tube  and  ovary,  24 
of  uterus,  23 
Bivalve    speculum,    method    of    intro- 
ducing, 29 
skeleton,  30 
Bladder,  anatomy  of,  572 
calculus  in,  591 
carcinoma  of,  589 
contraction  of,  588 
diseases  of,  583 
displacements  of,  583 
examination  of,  575 
foreign  lx)dies  in,  590 
gumma  of,  589 
inflammation     of,     $83.     See     also 

Cystitis. 
malformations  of,  congenital,   583 
neoplasms  of,  589 
symptoms,  590 
treatment,  590 
polyps  of,  mucous,  589 

papillomatous,  589 
relations  of  ureter  with,  572 
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Bladder,  wall  of,  edema  of,  589 
Blood    and    mucus    in    genital    tract, 

retention  of,  from  ^na- 

tresia,  76 
treatment,  81 
Bloodletting,  local,  51 
Bougie  carrier,  $0 
Bowels  after   abdominal  section,   care 

of,  70s 
after  plastic  operation,  care  of,  719 
Brandt's  massage  in  salpingitis,  453 
Braun's   intra-uterine   syringe,    49 
Broad  ligament,   clamps  for,   264 
cysts  of,  529 
mass    ligature    of,    in    abdominal 

section,  672 
relations  of  ureter  with,  571 
separate    ligation    of    arteries    of, 

in   abdominal   section,   673 
varicocele   of,    561 
symptoms,  562 
treatment,  562 
Bruit,  placental,  38 
Bulbocavernosus  vaginal  muscle,  144 
Bulbus  ovarii,  482 
Buttle's  scarificator,  51 
Byrne's  operation  for  cervical  cancer,  271 


Calcification  in  fibromyoma  of  uterus, 

355 
Calculus  in  bladder,  591 

in  ureter,  method  of  examining,  581 
Canton  flannel  legging,  655 
Canula,  Fritsch's  urethral,  607 
Carcinoma  of  bladder,  589 

of  cervix,  240.     See  also  Cervix,  car- 
cinoma of. 
of  endometrium,  squamous-cell,  395 
of  Fallopian  tube,  445,  446 
of  ovary,  521 
diagnosis,  522 
prognosis,  522 
symptoms,  522 
treatment,  522 
of  p)elvic  connective  tissue,  560 
of  vagina,  202 

treatment,  203 
of  vulva,   123 

treatment,  127 
squamous-cell  of  cervix,  241 
of  endometrium,  395 
Caruncle,  urethral,  116 
cause,  117 
diagnosis,   117 
treatment,  117 
Carunculae  myrtiformes,  96 
Catch  forceps,  264 

for  wall  of  cystic  tumor,  645 
Catgut,  cumol,  preparation  of,  647 

Clark  and  Miller's  method,  648 
Krdnig's  method  of,  647,  648 


Catgut,  formalin,  preparation  of,  648, 
649 

iodized,  preparation,  646 

or  silk,  choice  of,  in  abdominal  sec- 
tion, 679 
Cathelin's  urinary  segregator,  581 
Catheter  in  ureter,  580 

Pezzer's,  587 

Skene's  reflux,  46 

Talley's  intra-uterine,  46 

Wetherill's,  587 
Catheterization  after  plastic  operation, 

718 

Cautery  knife,  54 
Celio-uretero-cystostomy    for    ureteral 

fistula,  604 
Cellulitis,  pelvic,  552.     See  also  Para^ 

metritis. 
Cervical     endometrium,     hydatidiform 
sarcoma  of,  278 
prognosis,  279 
symptoms,  279 
treatment,  279 
glands,  gonococci  of,  230 
leukorrhea,  230 

myometrium,  inflammation  of,  229 
Cervicitis,  228 
Cervix,  abrasions  of,  220 
acquired  atresia  of,  234 
adenocarcinoma  of,  243,  244 

diagnosis,  252 
amputation  of,  223 
Hegar's  method,  224 
Pouey's  method,  226 
Schroeder's  method,  226 
Simon's  method,  223 
anatomy  of,  212 

anomalies  of  development  in,  64 
arrested   development  of,   65 
atresia  of,  65 
acquired,  234 

treatment,  235 
diagnosis,  65 
treatment,  65 
atrophy  of,  226 
carcinoma  of,  240 

Byrne's  op>eration  for,  271 
clinical  history,  245 
diagnosis,  246 
diagnosis,  differential,  255 

rapid,    by    freezing    microtome, 

253. 
differentiation    from   cervical   my- 
oma, 255 
sarcoma,  256 
tuberculosis,  233,  256 
from   granular   vaginitis,    25$ 
Downes's  electrothermic  angiotribe 
in,  262  ) 

etiology,  240 
Finsen  rays  in,  278 
metastases  in,  242,  245 
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Cervix,  carcinoma  of,  panhysterectomy 
for,  combined  vaginal   and   ab- 
dominal,   257 
pathology,  240 
radium  in,  278 
recurrences    after    operation,    274 

by  metastasis,  275 
Roentgen  rays  in,  278 
Schuchardt's    perineovaginal    sec- 
tion for,  267 
symptoms,  245 
treatment,  256 

operative,  prognosis,  274 
palliative,  276 
vaginal  hysterectomy  for,  262 
Werder's  operation  for,  268 
Werthcim's  operation  for,  261 
chancroid   of,   treatment,    232 
dilatation  of,  technic,  700 
diseases  of,  212 
double  tenacula  for,  641 
ectropion  of,  216 
endothelioma  ojf,  244 
erosion  of,  217,  228 

treatment,  229 
cversion  of,  216 
fibroid  polyps  of,  239 
hypertrophy  of,  65 

treatment,  66 
injuries  of,  215 
laceration  of,  215 

Emmet's  operation  for,  222 
treatment,   220 
myoma  of,   235 

difTcrcntiation    from   cervical   can- 
cer,  255 
symptoms,   236 
treatment,   236 
new-growths  of,   235 
polypoid  tumors  of,   239 

treatment,   239 
relations  of  ureter  with,  570 
rodent   ulcer  of,   treatment,   232 
sarcoma     of,      differentiation     from 

cervical  cancer,   256 
Sfjuamous-cell     carcinoma     of,     241 
stellate  laceration  of,   217 
tuberculosis  of,   232 

ditTerentiation     from     cancer     of 

cervix,   233,   256 
treatment,   233,   234 
ulceration  of,   231 
Chancroid  of  cervix,  treatment,  232 
Chloroform  as  anesthetic,  664 
Chorio-epithelioma     of     endometrium, 
402 
symptoms,  403 
treatment,  403 
Cirrhosis  of  ovary,  500 
Clamj)s,  Downes's  electrothermic  hemo- 
static, 642,  645,  676 
for  broad  ligament,  264 


Clamps,  Michel's,  687,  689 

Clark    and    Miller's    method    of    pre- 
paring cumol  gut,  648 

Cleveland's  dilator,  640 

Clitoridectomy,    method    of    perform- 
ing,  131 

Clitoris,  anatomy  of,  96 
diseases  of,   130 
hypertrophy  of,  74 
tumors  of,  131 

Cocain  as  anesthetic,  658 

Coccygectomy,  technic,   138 

Coccygodynia,   134 
diagnosis,   137 
etiology,   136 

pathological  anatomy,  136 
symptoms,   137 
treatment,   138 

Coitional     vagina,     Isaac's     operation 
for  making,   155 
Sneguireff's  operation  for  making. 

Coitus,  injuries  to  vulva  from,  133 
Collin's  speculum,  30 
Colovesical  fistulae,  593 
Colpitis,  146.     See  also  Vaginitis, 
Colpocleisis   in   urinary   fistula,   597 
Colpohyperplasia  cystica,   147 

treatment,   149 
Condyloma,     pointed,    of    labia     and 
perineum,   102 
treatment,  103 
of  vagina.  204 
treatment,  204 
Congestion   of   Fallopian   tubes,   428 
of   ovary,  489 
symptoms,  494 
treatment,  495 
Conglutinatio     orificii     externi     uteri. 

Connective-tissue  overgrowth  of  ovary, 

4Q4 
pelvic,    diseases   of,    550.      See   also 
Pelvic  collective  tissue. 
Constrictor  vagina;  muscle,   144 
Contraction  of  bladder,  588 
Cornual  pregnancy,  467 
Corpora  albicanlia,  484 
Corpus  luteum,  484 

cyst,  491 
Cotton  forceps  of  Elliot,  41 
Cribriform  hymen,   76 
Crown  suture,    i()o,   195 
I    Cumol  catgut,  preparation  of,  647 

Clark  and  Miller's  method,  648 
Kronig's  method,  647,  648 
Cuneohysterectomv    for   anteflexion   of 
uterus,  314 
j    Cup-pessary,    Skene's    urinal,    606 

Curet   forceps  of  Emmet,   40 
I        Martin's,  640 
'       Sims's,  40 
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Curettage    of    fibromyoma    of   uterus, 

367 
of  uterine  cavity,  technic,  700 

Cylindrical  speculum,  36 

in  connection  with  cystoscope,  577 

method  of  introducing,   37 

Cyst,  corpus  luteum,  491 

dermoid,    of   ovary,    515.     See   also 

Dermoids  of  crvary. 

of  pelvic  connective  tissue,  560 

echinococcus,  of  ovary,  548 

of  pelvic  connective  tissue,  561 

treatment,  561 

of  broad  ligament,  529 

of  groin,   109 

of  labia,  109 

of  labium  majus,   109 

of  ovary,  502.    See  also  Ovary ,  cysts 

of, 

of  vagina,  198 

treatment,  200 

of  vestibule,  109 

papillary,  of  ovary,  treatment  of,  547 

parovarian,  527 

serous,  of  ovary,  502 

tubo-ovarian,  434 

Cystadenoma,  pseudomucin,  of  ovary, 

506 

papillomatous  growths  in,  510 

serous,  of  ovary,  510 

CysUc     degeneration     in     fibromyoma 

of  uterus,  355 

Cystitis,  583 

acute,  584 

treatment,  586 

diagnosis,  585 

etiology,  583 

gonorrheal,  585 

membranous,  585 

treatment,  588 

symptoms,  585 

treatment,  586 

tuberculous,  585 

ulcerative,  585 

treatment,  587 

varieties,  584 

Cystocele,    Hirst's   operation    for,    178 

Martin's  operation  for,  181 

pessary  of  Skene,  177 

Reynolds's  operation  for,  181 

Stoltz's  op>cration  for,  181 

treatment,  175 

Cystoscope,    cylindrical    speculum    in 

connection  with,  577 

Eisner's  ureter,  576 

Nitze's,  575 

Snell's,  576 

Cystoscopy,  575 


Davidson  syringe,  44 
Deciduoma,  391 


Dermoids   of    ovary,    515.      See    also 
Ovary f  dermoids  of, 

of  pelvic  connective  tissue,  560 
Diet  after  abdominal  section,  704 
Dietl's  crises,  617 
Dilatation  of  cervix,  technic,  700 

of  urethra,  610.     See  also   Urethra, 
dilatation  of. 
Dilator,  Cleveland's,  640 

Goodell's  modified,  640 

Wathen's,  640 
Diphtheritic  endometritis,  386 
Discus  proligerus,  482 
Displacements  of  bladder,  583 

of  Fallopian  tubes,  429 

of  ovary,  485 

of  urethra,  613 

of  uterus,  287 
Dissecting  colpitis,  147 
Double  vagina,  71 

uterus,  60 
Douche  pan,  45 
Douches   after   plastic  operation,    718 

intra-uterine,  46 

vaginal,  44 
Downes's  electrothermic  angiotribe  in 
cervical  cancer,  262 
hemostatic  clamp,  642,  645,  676 
Drainage  after  abdominal  section,  688 
Drainage-tube  forceps,  694 
Dressings,  643 

Dudley's  operation   for  anteflexion  of 
uterus,  314 
for  ureteral  fistula,  603 
Dysmenorrhea,  418 

membranous,  422 
treatment,  423 

symptoms,  419 

treatment,  420 


ECARTEUR,    263 

Echinococcus  cysts  of  ovary,  548 
of  pelvic  connective  tissue,  561 
treatment,  561 

infection  of  Fallopian  tubes,  446 
Ectopic     pregnancy,     460.     See     also 

Pregnancy^    extra-uterine. 
Ectropion  of  cervix,  216 
Edebohls's  kidney  air-cushion,  621 

operation  for  floating  kidney,  621 

self-retaining  speculum,  36 
Edema  in  fibromyoma  of  uterus,  353 

of  bladder-wall,  589 
Electric   light    fixture,    attachment   to, 

for  light  of  endoscopes,  578 
Electrical     treatment    of    fibromyoma 

of  uterus,  366 
Electricity,  51 

in  salpingitis,  454 
Electrocautery  point,  643 
Electrode,  sponge,  for  abdomen,  53 
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Electrothennic  angiotribe  of  Downes, 
in  cervical  cancer,  262 
hemostatic  clamp  of  Downes,   642, 
645,  676 
Elephantiasis  condylomatosa,  115 
glabra,  115 
of  vulva,  no 

treatment,  115 
tuberosa,  115 
Elliot's  cotton  forceps,  41 
Eisner's  ureter  cystoscope,   576 
Emmet's  curet  forceps,  40 
operation  for  laceration  of  cervix,  222 
of  perineum,  189,  191 
Emphysematous  colpitis,  147 

treatment,  149 
Enchondroma  of  ovary,  526 
Endocervicitis,  230 
of  gonorrhea,  230 

treatment,  231 
treatment,  230 
Endometritis,  383 
atrophic,  390,  391 
chronic,  389 
intermenstrual  pain  in,  391 
symptoms,  391 
treatment,  391 
diphtheritic,  386 
exifoliative,  422 

treatment,  423 
fungous,  392 
gonorrheal,  383 

treatment,  387 
h3rperplastic,  chronic,  389 
hypertrophic  glandular,  390 
infectious,  386 

treatment,  387 
septic,  383 
syphilitic,  386 
tuberculous,  385 
Endometrium,  adenocarcinoma  of,  393 
diagnosis,  395 
symptoms,  395 
treatment,  397 

operative,  prognosis,  398 
anatomy,  283 

cervical,    hydatidiform    sarcoma    of, 
278 
prognosis,  279 
symptoms,  279 
treatment,  279 
chorio-cpithelioma  of,  402 
symptoms,  403 
treatment,  403 
diseases  of,  383 
influence   of   fibromyoma   of   uterus 

on.  359 
myxomatous  polyps  of,  404 

neoplasms  of,  393 

sarcoma  of,  398 

treatment,  402 

squamous  cell  cancer  of,  395 


Endoscopes,     attachment     to     electric 

light  fixture  for  light  of,  578 
Endothelioma  of  cervix,  244 
of  ovary,  524 
of  uterus,  404 
Enucleation     of     submucous     uterine 
fibromyoma,  370 
of  uterine   fibromyoma  by  abdomi- 
nal section,  375 
by  myomectomy,  376 
Epo5phoron,  anatomy,  483 
Erect  posture,  examination  in,  25 
Erosion,  granular,  of  urethra,  608 
of  cervix,  217,  228 
treatment,  229 
Ether  as  anesthetic,  662 
Ethyl  chlorid  as  anesthetic,  658,  659 
Eucain  as  anesthetic,  658 
E  version  of  cervix,  216 
Examination,  abdominal   and   vaginal, 
combined,  19 
auscultation  in,  38 
backache  in,  18,  19 
bimanual,  19 
of  left  tube  and  ovary,  24 
of  uterus,  23 
exploration  of  uterine  cavity  in,  39 
in  erect  posture,  25 
inspection  of  abdomen  in,  28,  37 

of  pelvic  organs  in,  28 
leukorrhea  in,  17 
menstruation  in,  17 
mensuration  of  abdomen  in,  38 
notes  of  cases  in,  43 
objective  symptoms  in,   19 
of  bladder,  525 
of  kidney,  583 

of  patient  before  operation,  650 
of  ureters,  579 
of  urethra,  57 
of  urinary  tract,  574 
of  urine,  574,  580 
pain  in,  17,  19 
palpation  in,  19 
of  abdomen  in,  26 
of  kidneys  in,  26 
percussion  in,  38 
rubber  glove  for,  22 
subjective  symptoms  in,   17 
table  for,  20 
testing  thickness  of  abdominal  walls 

in,  27 
vaginal    and    abdominal    combined, 

Exfoliative  endometritis,  422 

treatment,  423 
Extra-uterine  pregnancy,  460.     See  also 
Pregna  ncy,  extra  -uterine . 


Facies  ovariana,   19 
Fallopian  tubes,  426 
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FaUopian  tubes,  acdnomTcoas  of,  446 
anatomy,  426 
and  ovary  topographical  relation, 

487 

anomalifs  of  developoieiit  in.   55 
b&ood-ves8eb  of,  427 
cardnoma  of,  445,  446 
congestion  of,  428 
diseaiifs  of,  428 
displacements  of,  429 
echinoooccus  infection  of,  446 
inflammations  of,   429.    See  also 

Salpingiiis. 
left,  bimanual  examination  of,  24 
Ijrmphatics  of,  427 
neoplasms  of,  446 
nerves  of,  427 
pus  in,  431,  432.  433 
S3r(4iilis  of,  446 
treatment,  451 
torsion  of,  442 
tuberculosis  of,  443 
Farre's  line,  481 
Fatpr     degeneration     in     fibromyoma 

of  uterus,  353 
Fecal  fistula  alter  abdominal  section,  715 
in  vagina,  206 
causes,  207 

Legueu's  operation  for,  208 
Segond's  operation  for,  208 
symptoms,  207 
treatment,  208 
Femoral    thrombophlebitis    after    ab- 
dominal section,  716 
Ferguson-Gilliam  operatiiin   for  retro- 
version of  uterus,  309 
Ferguson's  operation   for   urinary   fis- 
tula, 596 
speculum,  37 
FUmnd  polyps  of  cervix,  239 
Fibroids,  recurrent,  of  uterus,  382 
Fibroma  of  ovary,  522 
of  vagina,  200 
treatment,  201 
Fibromyoma  of  pelvic  connective  tis- 
sue, 558 
diagnosis,  558 
treatment,  559 
of   uterus,    340.      See   also    Uterus, 
fbramyoma  of. 
Fibrosarcoma    mucocellulare    carcino- 

matodes  of  ovary,  521 
Fissure,  vesico-urethral,  609 

treatment,  609 
Fistula,  colovcsical,  593 
fecal,  after  abdominal  section,  715 
in  vagina,  206 
causes,  207 

Legueu's    operation    for,    208 
Se^nd's  operation  for,  208 
symptoms,  207 
treatment,  208 
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Fistala  of  urethra,  615 
treatment,  615 
rectovaginal,     aifter     operation     for 

complete  perineal  tear,  188 
urachus,  congenital,  601 
ureteral,  593 

abdominal  operation  for,  603 
Bandl's  operation  for,  602 
celio-uretero-cystostomy  for,  604 
Dudley's  operatioo  for,  603 
implantation  of  ureter  into  blad- 
der for,  604 
Mackenrodt's  operation  for,  603 
nephrectomy  for,  601 
Scnede's  operation  for,  602 
treatment,  601 

ureteral  anastrjmosis  for,  603 
vaginal  operatir>ns  for,  602 
Van    Hookas    lateral   invagination 

for,  603 
Witzel's  operation  for,  604 
urinary,  591 

after-treatment,  600 
colpocleisis  in,  597 
diagnrjsis,  593 

Fergusrjn's  oj^eration  for,  596 
treatment,  594 
Fleming's  opcrati^m   for  making  arti- 
ficial va^'na,   154 
Floating  kidney,  616 

appendicitis  and,  619 
causes,  616 

EdelKihls's  operation  for,  621 
frequency,  616 
hydronephrrjsis  and,  619 
ncphrorrhaphy  for,  621 
respiration  and,  619 
supfx>rt  of,  by  ofxjrativc  treatment 
of    diastasis    of    recti    muscles, 
626 
symptoms,  617 
objective,  618 
subjective,  617 
treatment.  619 
Follicle,   (Graafian,   482 
Folliculoma  malignum  of  ovan-,  526 
Folsom's      nasal      si)cculum,      Skene's 

modification,  (xx) 
Forcepxs,  Allis's,  641 
catch,   264 

for  wall  of  cystic  tumor,  645 
curet,  of  Emmet,  40 
drainage-tube,  604 
Elliot's  cotton,  41 
for   catching   and   delivering   ovar>-. 

264 
Michel's,  687 

Thomas's  uterine  dressing.  40 
volsella,  for  fibroid  tumors,  647 
Foreign  bodies  in  bladder,  590 

in  ovar>*,  548 

in  urethra,  O15 
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Foreign  bodies  in  urethra,  diagnosis, 
6is 
symptoms,  615 
treatment,  615 
in  uterus,  339 
in  vagina,  204 

left    in    abdomen    in    abdominal 
section,  717 
Formalin  catgut,  preparation,  648,  649 
Fountain  syringe,  44 
Freezing    microtome    of    Jung-Hobel, 

rapid  diagnosis  of  cervical  cancer 
by,  253 
Fritsch's  intra-uterine  douche,  46 

urethral  canula,  607 
Fungous  endometritis,  392 


Gangrene  of  vulva,  104 
Garrulity  of  vulva,  159 
Gartner's  canal,  anatomy,  483 

ducts,  142 
Gehrung's  antcversion   pessary,    177 
Genital   tract,    anomalies   of   develop- 
ment in,  55 
retention  of  mucus  and  blood  in, 
from  gynatresia,  76 
treatment,  81 
Glandular    structures    of    fibromyoma 

of  uterus,  352 
Globe  pessary,  177 
with  stem,  325 
Glove,  rubber,  for  examination,  22 
Goddard's  pessary,  326 
Gonococci  of  cervical  glands,  231 
Gonorrhea,    diseases   of   vulva    as    re- 
sult,  100 
endocervicitis  of,  230 

treatment,  231 
vaginal,  treatment  of,   147 
Gonorrheal  colpitis,   147 
cystitis,  585 
endometritis,  383 
treatment,  387 
macules,  99 
vulvitis,  98 
Goodcll's  dilator,  modified,  640 

speculum,  30 
Graafian  follicle,  482 
Granular  vaginitis,  differentiation  from 

cervical  cancer,  255 
Groin,  cysts  of,   109 
tumors  of,   119 
benign,   109 
Gumma  of  bladder,  589 
Gummatous  colpitis,   146 
Gynatresia,   retention    of    mucus    and 

blood   in    genital  tract 
from,  76 
treatment,  76 
Gynccic  surgerj',  detailed  technic,  629 


Gynedc  surgery,  preliminary  treatment 
and  examination  of  patient,  650 


Hand  and  skin  cleansing,  652 
Harris's  instrument   for  separation  of 

urine,  581 
Heart,  degenerative  changes  in,  fibro- 
myoma of  uterus  and,  relation,  349 
Hegar's  method  of  amputating  cervix, 
224 
operation  for  lacerations  of  perineum, 
198 
Hematocele    in    abdomen,    pelvis,  and 
pelvic  connective  tissue  in  extra- 
uterine pregnancy,  473 
pelvic,  566 

differentiation  from    pelvic   hema- 
toma, 557 
symptoms,  567 
treatment,  567 
Hematocolpos,  76 

Hematoma    in    abdomen,    pelvis,   and 
pelvic  connective  tissue  in  extra- 
uterine pregnancy,  473 
of  ovary,  494 
pelvic,  556 
diagnosis,  556 

differentiation  from  pelvic  hemat- 
ocele, 557 
terminations,  557 
treatment,  557 
Hematometra,  76 
Hematosalpinx,  76,  441 
Hemelythrometra,  76 
Hemorrhage   after   abdominal   section, 
treatment,  706 
after  plastic  operation,  718 
from  ovary,  494 
of  vulva,   131 
Hemostatic    clamp,    Downes's    electro- 
thermic,  642,  645,  676 
Hermaphroditism,  82 
Hernia,    abdominal,    after    abdominal 
section,  711 

silver  filigree  for,  714 
ovarian,  489 
pudendal,   129 

palliative  treatment,   129 
radical  treatment,  130 
vaginal,   129 

palliative  treatment,   129 
radical  treatment,   130 
Hodge     pcssar\'     for     retroversion     of 

uterus,  296 
Household  bulb  syringe,  44 
Hydatidiform  sarcoma  of  cervical  en- 
dometrium, 278 
prognosis,  279 
symptoms,  279 
treatment,  279 
Hydrocele  of  round  ligament,   120 
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Hydrocolpos,  76 
Hydrometra,  76 
Hydronephrosis,    floating   kidney   and, 

619 
Hydrops  tubae  profluens,  440,  447 
Hydrosalpinx,  438,  439 
Hymen,  anatomy,  96 

anomalies  of  development  in,   75 

cribriform,  76 

sculptured,  76 
Hyperplasia  of  vulva,  74 
Hyperplastic  endometritis,  chronic,  389 
Hypertrophic    glandular    endometritis, 

390 
Hypertrophy  and  congestion  of  labia 

minora,   109 

urethrae,  109 

of  cervix,  65 

treatment,  66 

of  clitoris,  74 

of  labia  minora,  74 

of  vulva,  74 

parenchymatous,  of  ovary,  490 

Hypodermoclysis,  apparatus  for,  710 

Hypospadias,  605 

Hysteralgia,  339 

treatment,  340 

Hysterectomy,    abdominal,    for    fibro- 

myoma  of  uterus,  370 

for  acquired  atresia  of  vagina,  155 

for  salpingitis.  459 

vaginal,    for    carcinoma    of    cervix, 

262 

for  fibromyoma  of  uterus,   377 


Idiopathic   pruritus  of  vulva,    105 

treatment,  106 
Implantation  of  ovaries,   549 

of  ureter   into   bladder   for  ureteral 
fistula,  604 
Infantile  uterus,  58 
Infectious  endometritis,  386 

treatment,  387 
Inflammation    of    bladder,    583.     Sec 
also  Cystitis. 
of  cervical  myometrium,   229 
of   Fallopian   tubes,    429.     See   also 

Salpingitis. 
of  labia  in  infants,  104 
of  ovarian  cysts,  533 

treatment,  534 
of  ovary,  497 
of  jjelvic  connective  tissue,  552.     See 

also  Parametritis. 
of  vagina,   146.     See  also  Vaginitis. 
Inguinal  canal,  tumors  of,  119 
Injuries  of  cer\'ix,   215 

of  pelvic  connective  tissue,  555 
floor,  155 

diagnosis,   163 
during  labor,  157 


Injuries  of  perineum  during  labor,  157 
of  uterus,  338 
of  vagina,   140,  155 
diagnosis,  164 
during  labor,  156 
treatment,  173 
of  vulva,  93,  131 

from  coitus,  133 
surgical,  of  ureters,  abdominal  opera- 
tion for,  603 
treatment,  601 
Instruments,  638 
office  sterilizer  for,  20 
preparation  of,  638 
special,   641 
tray  for,  646 
Interstitial     pregnancy,     clinical     his- 
tory, 467 
symptoms,  475 
terminations,  472 
treatment,  478 
salpingitis,  434,  435,  436 
Intraligamentary     tumors     of     ovary, 

treatment,  545 
Intra-uterine   applications,  49 

for  fibromyoma  of  uterus,  368 
douches,  46 
tamponade,  50 
Inversion    of    uterus,    330.      See   also 
Uterus,  inversion  of. 
of  vagina,   198 
Iodized  catgut,  preparation,  646 
Isaac's  operation  for  making  artificial 
vagina,   155 


JUNG-HoBEL  freezing  microtome,    254 


Kangaroo-tendon  as  suture  material, 

646 
Kelly's  knife-blade  tenaculum,  51 
Kidney,  anatomy  of,  569 

examination  of,  583 

floating,     616.     See     also     Floating 
kidney. 

palpation  of,  in  examination,  26 
Kitchen  table  used  as  operating  table, 

637 

Knee-chest  posture,  34 

introduction   of    Sims's   sjx^culum 
in,  36 
Knife,  cautery,  54 
Knife-blade  tenaculum  of  Kelly,  51 
Kraurosis    of    vulva,   108 

causes,   109 

prognosis,   ioq 

symptoms,   109 

treatment,   109 
Kronig's   method   of   preparing  cumol 

jrut,  647,  648 
Kuster's  sign,  539 
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Labia,  agglutinated,  in  infants,  104 

cysts  of,  109 

inflammation  of,  in  infants,  104 

majora,  anatomy,  94 

method  of  separating,   104 
tumors  of,  1 19 

minora,  anatomy,  94 
congestion  of,  109 
hypertrophy  of,  74,   109 
method  of  separating,   104 
supernumerary  development  of,  74 

phlegmon  of,  103 

pointed  condylomata  on,  102 
treatment,   103 

suppuration  of,  103 

tumors  of,  benign,  109 

urethrae,  hypertrophy     and     conges- 
tion of,   109 
Labor,  central  tear  of  perineum  dur- 
ing, 163 
diagnosis,  173 

injuries  of  pelvic  floor  during,   157 
of  perineum  during,  157 
of  vagina  during,  156 

laceration  of  levator  ani  muscle  dur- 

.ing»   157.  158 
diagnosis,  164 
of  perineal  body  during,   158 
of  perineum  during,  161 

diagnosis,  168 
of  transverse  perineal  muscle  dur- 
ing,  158,  162 
diagnosis,   164 
of  triangular  ligament  during,  162 
of  vaginal  sulci  during,  161 
diagnosis,   164 
Laceration,  central,  of  perineum,  dur- 
ing labor,   163 
diagnosis,   173 
of  cervix,  215 

Emmet's  operation  for,  222 
stellate,  217 
treatment,  220 
of  levator  ani  muscle  during  labor, 

diagnosis,   164 
secondary  perineorrhaphy  for, 
188 
of  pelvic  floor,  treatment,  182 
of  perineal  body  during  labor,  158 
of    perineum,     complete,    secondary 
perineorrhaphy  for,   183 
rectovaginal     fistula     after, 
188 
during  labor,   161 
diagnosis,   t68 
Emmet's    operation    for,    189-19 1 
from  violence,   133 
Hegar's  operation  for,   198 
middle,  secondary  perineorrhaphy 

for,   182 
treatment,   182 


Laceration  of  transverse  perineal  muscle 
during  labor,  158,  162 
diagnosis,   164 
of  triangular  ligament  during  labor, 

162 
of  urethra,  616 
of  vaginal    suld   during   labor,    161 

diagnosis,  164 
stellate,  of  cervix,  217 
Laughing-gas    and    oxygen    as    anes- 
thetic, 6^8 
Legging,   Canton  flannel,   655 
Legueu's  operation  for  fecal  fistula  in 

vagina,  208 
Leiomyoma   malignum   uteri,   358 
Leukocyte-count  after  abdominal  sec- 
tion, 707 
Leukorrhea,  cervical,  230 
chronic  vaginitis  with,  treatment,  148 
in  examination,  17 
in  fibromyoma  of  uterus,  361 
senile,  vulvitis  with,  treatment,  100 
Levator  ani  muscle,   143 

laceration  of,  in  labor,  157,  158 
diagnosis,  164 
secondary  perineorrhaphv  for, 
188 
Ligament,  appendiculo-ovarian,  483 
broad,  clamps  for,  264 
cysts  of,  529 
mass    ligature    of,    in    abdominal 

section,  672 
relations  of  ureter  with,  571 
separate    ligation    of    arteries    of, 

in  abdominal   section,  673 
varicocele  of,  561 
symptoms,  562 
treatment,  562 
round,  hydrocele  of,   120 

relations  of  ureter   with,   571 
shortening   of,  for  retroversion  of 
uterus,  301 
triangular,      laceration     of,      during 
labor,   162 
Ligatures,  preparation  of,  646 
Light   carrier  for  urethroscope,    578 
Lilienthal's    portable    operating    table, 

635»  636 
Lupus  of  vulva,   121 
diagnosis,   122 
prognosis,   123 
treatment,   122 
Luys's    instrument    for    separation    of 
urine,  582 


Mackf.nrodt's  operation  for  ureteral 

fistula,  603 
Macules,  gonorrheal,  99 
Malformations,  congenital,  of  bladder, 

583 

of  urethra,  605 
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Malformations   of  urethra,  symptoms, 
606 
treatment,  606 
Malignant  degenerations  in  fibromyoma 

of  uterus,  358 
Martin's  curet,  640 

operation  for  cystocele,  181 
Massage  in  salpingitis,  453 
Meatus,  urinary,  external,  anatomy  of, 

574 
Membrana  granulosa,  482 
Membranous  cystitis,  585 
treatment,  588 

dysmenorrhea,  422 
treatment,  423 
Menge's  pessary,  326 
Menopause,  medical  management,  412 
Menorrhagia,  416 

atmokausis  in,  417 

in  fibromyoma  of  uterus,  360 

treatment,  417 

zestokausis  in,  417 
Menstrual  molimina,  408 
Menstruation,  404 

absence  of,  413 

and  ovulation,   connection  between, 
411 

cessation,  410 

character,  409 

disorders  of,  383 

duration,  409 

in  examination,  17 

increased,  416 

interval   between    discharges,    410 

medical  management,  412 

painful,  418 

prolonged,  416 

quantity,  410 

time  of  first  occurrence,  407 

vicarious,  416 
treatment,  416 
Mensuration  of  abdomen  in  examina- 
tion, 38 
Metastases,  implantation,  of  proliferat- 
ing adenoma  of  ovary,  treatment, 

547  . 
in  carcinoma  of  cervix,  242,  245 

recurrence   of   cervical   cancer   after 

operation  by,  275 

Metranoikter,  Schatz's,  39 

Hirst's  modification,  39 

Metritis,  334 

acute,  334 

treatment,  335 

chronic,  335 

symptoms,  335 

treatment,  336 

Michel's  clamps  and  forceps,  687,  689 

Microtome,    freezing,    of   Jung-Hobel, 

254 
rapid    diagnosis   of   cervical    can- 
cer by,  253 


Miller  and  Clark's  method  of  prepar- 
ing cumol  gut,  648 

Mobility  and  position  of  uterus,  286 

Moles,  tubal,  from  tubal  pregnancy, 
470 

Molimina,  menstrual,  408 

Mons  veneris,  anatomy,  94 

Morcellation  of  fibromyoma  of  uterus, 

377 
Mucus    and    blood    in    genital    tract, 

retention  of,  from  gyna- 
tresia, 76 
treatment,  81 
Mtiller's  ducts,    arrested   development 
of  one  of,  59 
fusion  of,  60 
Muscle,   bulbocavernosus  vaginae,   144 
constrictor  vaginae,  144 
levator  ani,  143 

laceration  of,  in  labor,  157,  158 
diagnosis,   164 
secondary  perineorrhaphy  for, 
188 
of  urogenital  trigonum,   144 
of  vagina,   143 

recti,  support  of  floating  kidney  by 
operative    treatment    of    diastasis 
of,  626 
transverse  perineal,  145 

laceration  of,  in  labor,  158,  162 
diagnosis,   164 
Myoma  of  cervix,  235 

differentiation   from   cervical   can- 
cer, 255 
symptoms,  236 
treatment,  236 
Myomectomy,    abdominal,    for  uterine 
fibromyoma,  376 
vaginal,  for  uterine  fibromyoma,  377 
Myometrium    anatomy,  282 

cervical,  inflammation  of,  229 
Myxomatous    degeneration    in     fibro- 
myoma of  uterus,  354 
polypes   of   endometrium,   404 


Nasal  speculum   of  Folsom,   Skene's 

modification,  609 
Necrobiosis  in   fibromyoma  of  uterus, 

356  , 
Necrosis  of  ovarj-,  497 
Needle,  pedicle,  639 
round-pointed,    for    uterine    suspen- 
sion, 639 
Neoplasms  of  bladder,  589 
symptoms,  590 
treatment,  590 
of  endometrium,  393 
of  Fallopian  tubes,  446 
of  ovary,  502 
ovulogenous,  515 
stromatogenous,  522 
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Neoplasms,  of  pelvic  connective  tissue, 

5S8 
perineal  section  for,  560 

of  urethra,  609 
of  uterus,  340 

Nephrectomy  for  ureteral  fistula,  601 

Nephrorrhaphy,  E^ebohls's  method,  621 
for  floating  kidney,  621 

Nephro-ureterectomy,  627 
technic,  627 
Reynolds's  method,  628 

Neuralgia  of  uterus,  339 
treatment,  340 

Nitrous  oxid  gas  and  oxygen  as  anes- 
thetic, 658 

Nitze's  cystoscope,  575 

Noma  of  vulva,   104 

Notes  of  cases,  keeping  of,  43 

Nott's  vaginal  depressor,  32 


Objective  symptoms  in  examination. 

Office,  examining  table  for,  20 
sterilizer  for  instruments,  20 
Oophoritis,  acute,  497 
symptoms,  498 
treatment,  498 
chronic,  500 
diagnosis,  501 
symptoms,  501 
treatment,  501 
Operating  room,  629 

in   private  house,  selecting,   633 
table,  637 

kitchen   table  used  as,   637 
Lilienthal's  |)ortable,  635,  636 
Osteoma  of  ovary,  526 
Ovarian  artery,  285 

pregnancy   clinical    history,    468 
terminations,  471 
tre.itment,  478 
Ovariocele,  489 
Ovary,  actinomycosis  of,  500 

adenoma    of,    proliferating,    implan- 
tation   metastases    of,    treatment, 

547 
anatomy,  481 

and    Fallopian    tube,    topographical 

relation,  482 
angioma  of,  526 

anomalies   of  development   in,    55 
arteries  of,  482 
atrophy  of,  496 
bimanual  examination  of,   24 
carcinoma  of,  521 

diagnosis,  522 

prognosis,  522 

synifitoms,  522 

treatment,  522 
circulatory  disturbances  of,  489 
cirrhosis  of,  500 


Ovary,  congestion  of,  489 

symptoms,  494 

treatment,  495 
connective-tissue  overgrowth  of,  494 
cystadenoma  of,  pseudomucin,  506 
papillomatous  growths  in,  510 

serous,  510 
C3rsts  of,  502 

inflammation  of,  533 
treatment,  534 

papillary,  treatment,  547 

papillomatous  growths  in,  511 

rupture  of,  532 
diagnosis,  533 
treatment,  533,  547 

serous,  502 

suppuration  of,  533 
treatment,  534 

tapping,  541 

treatment,  540 
dermoids  of,  515 

clinical  history,  517 

etiology,  520 

frequency,  517 

rupture,  518 
diseases  of,  481 
displacements  of,  485 
echinococcus  cysts  of,  548 
enchondroma  of,  526 
endothelioma  of,  524 
fibroma  of,  522 
fibrosarcoma    mucocellulare    carcin- 

omatodes  of,  521 
folliculoma  malignum  of,  526 
foreign  bodies  in,  548 
function  of,  483 
hematoma  of,  494 
hemorrhage  from,  494 
hernia  of,  489 

hypertrophy  of,  j)arenchymatous,  490 
implantation  of,  549 
inflammations  of,  497 
lymphatics  of,  482 
necrosis  of,  497 
neoplasms  of,  502 

ovulogenous,  515 

stromatogenous,  522 
osteoma  of,  526 

parenchymatous  hypertrophy  of,  490 
prolapse  of,  485 

diagnosis,  486 

Sanger's  operation  for,  487,  488 

treatment,  486 
pseudomucin  cystadenoma  of,  506 
papillomatous  growths  in,  510 
relations  of  ureter  with,  569 
sarcoma  of,  524 
serous  cystadenoma  of,  510 

cysts  of,  502 
teratoma  of,  520 
transplantation  of,  549 
tuberculosis  of,  499 
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Ovary,  tuberculosis  of,  primary,  498 
tumors  of,  502 

adhesions  of,  treatment,  543 
clinical  history,  529 
diagnosis,  534 
infected,  treatment,  547 
intraligamentary,  treatment,  545 
malignant,  treatment,  547 
ovulogenous,  515 
suppurating,  treatment,  547 
symptoms,  534 
treatment,  540 

of  other  ovary  in,  548 
of  uterus  in,  548 
twisted  pedicle  of,  530 
symptoms,  532 
treatment,  532,  545 
veins  of,  482 
Overstretching    and    subinvolution    of 
vagina,     secondary     perineorrhaphy 
for,   188 
Ovulation   and   menstruation,   connec- 
tion between,  411 
Ovulogenous  neoplasms  of  ovary,  515 
ovarian  tumors,  515 


Palpation  in  examination,  19 
of  abdomen  in  examination,  26 
of  kidneys  in  examination,  26 
of  ureters,  582 
Panhysterectomy    by    combined    vagi- 
nal  and   abdominal   methods    for 
cervical  carcinoma,  257 
for  fibromyoma  of  uterus,  373 
Papillary  cysts  of  ovary,  treatment,  547 
Papillomatous    growths    in     cysts    of 
ovary,  511 
in  pseudomucin  cysts  of  ovary,  510 
polyps  of  bladder,  589 
Paracolpitis,  147 

Paraffin  and  vaselin    in    dilatation   of 
urethra,  613 
in  prolapse  of  uterus,  330 
Parametritis,  552 
chronic,  554 

treatment,  555 
organized  exudate  of,  treatment,  554 
symptoms,  552 
treatment,  553 
Parametrium,  anatomy,  282 
Paravaginitis,  treatment,   150 
Parenchymatous  hypertrophy  of  ovary, 

490 
Paroophoron,  anatomy,  483 
Parotiditis  after  abdominal  section,  717 
Parovarian  cysts,  527 
Parovarium,  anatomy,  483 
Pedicle  needles,  639 

twisted,  of  ovarian  tumor,  530 
symptoms,  532 
treatment,  532,  545 


Pelvic  cellulitis,  552.    See  also  Para- 
metritis, 
connective   tissue,  actinomycosis   of, 

carcinoma  of,  560 
dermoids  of,  560 
diseases  of,  550 
echinococcus  cysts   of,    561 

treatment,  561 
fibromyoma  of,  558 
diagnosis,  558 
treatment,  559 
inflammation  of,  552.     See  also 

Parametritis, 
injuries  of,  555 
neoplasms  of,  558 

perineal  section  for,  560 
phleboliths  of,  563 
floor,  injuries  of,  155 
diagnosis,   163 
during  labor,  157 
lacerations  of,  treatment,  182 
hematocele,  566 

differentiation   from   pelvic  hema- 
toma, 557 
symptoms,  567 
treatment,  567 
hematoma,  556 
diagnosis,  556 

differentiation  from  pelvic  hemat- 
ocele, 557 
terminations,  557 
treatment,  557 
organs,    inspection    of,   in   examina- 
tion, 28 
peritonitis,  563 
acute,  563 

treatment,  563 
venous  plexuses,  relations  of  ureter 
with,  569 
Penis  captivus,  211 
Percussion  in  examination,  38 
Perimetrium,  anatomy,  281 
Perineal  body,  laceration  of,  in  labor, 

158 

center,   145 

muscle,  transverse,   145 

laceration    of,     in     labor,     158, 
162 
diagnosis,   164 
section  for  tumors  of  pelvic  connec- 
tive tissue,  560 
Perineorrhaphy,    secondar)',    for    com- 
plete   tear    of    perineum, 

183 

rectovaginal     fistula     after, 
188 
for  lacerations  of  levator  ani  mus- 
cle,  188 
for  median  perineal  tear,   182 
for  overstretching  and  subinvolu- 
tion of  vagina,  188 
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Perineorrhaphy,  secondary,  for  recto- 
cele,  i88 
indications  for,  182 
Perineovaginal    section,    Schuchardt's, 

for  cervical   cancer,    267 
Perineum,  central  tear  of,  during  labor, 
163 
diagnosis,  173 
injuries  of,  during  labor,  157 
lacerations  of,   complete,   secondary 
p)erineorrhaphy  for,  183 
rectovaginal  fisttUa  after,  188 
during  labor,  161 

diagnosis,  168 
Emmet's  operation  for,  1 89-191 
from  violence,  133 
Regards  operation  for,  198 
median,  secondary  perineorrhaphy 

for,   182 
treatment,  182 
pointed  condylomata  on,   102 
treatment,  103 
Perioophoritis,  501 
Perisalpingitis,  reposition  of  displaced 
tubes  by  abdominal  route  for,  456 
severance  of  adhesions  from,  456 
Peritoneal   pseudomyxoma,   510 
Peritoneum,    toilet    of,    in    abdominal 

section,   682 
Peritonitis,  pelvic,  563 
acute,  563 

treatment,  563 
tubercular,  564 
cause,  565 
diagnosis,  565 
frequency,  564 
symptoms,  565 
treatment,  565 
varieties,  564 
Pessary,  Gehrung's  anteversion,   177 
globe,   177 

with  stem,  326 
Goddard's,  326 

Hodge,  for  retroversion  of  uterus,  296 
in  retroversion  of  uterus,  296 
Menge's,  326 

Schultze's   sleigh -shaped,    177 
Skene's  cup,  606 

cystoccle,   177 
Smith,  for  retroversion  of  uterus,  296 
Thomas's  anteversion,  313 
retroversion,  296,  297 
Pezzer's  catheter,  587 
Phleboliths   of   pelvic    connective    tis- 
sue, 563 
Phlegmon  of  labia,   103 
Phlegmonous  vaginitis,  treatment,   150 
Placenta,     growth     and     development 

after  fetal  death,  473 
in      extra-uterine      preg- 
nancy, 473 
Placental  bruit,  38 


Plastic  operation,  after-treatment,  718 
bowels   after,   care  of,    719 
catheterization  after,  718 
confinement  to  bed  after,  720 
douches  after,  718 
gauze  packing  after,  718 
hemorrhage  after,   718 
preparation  for,   655 
removal  of  stitches  after,  719 
technic,  699 
vulva  after,  care  of,  718 
Plexuses,    pelvic    venous,    relations   of 

ureter  with,  569 
Pointed  condyloma  of  labia  and  peri- 
neum, 102 
treatment,  103 
of  vagina,  204 
treatment,  204 
Polypoid  tumors  of  cervix,  239 

treatment,  239 
Polyps,  fibroid,  of  cervix,  239 
mucous,  of  bladder,  589 
myxomatous,  of  endometrium,  404 
papillomatous,  of  bladder,  589 
Posture,  erect,  examination  in,  25 
knee-chest,  34 
introduction   of    Sims's  speculum 
in,  36 
Sims's,  33 
introduction   of    Sims's  speculum 
in,  36 
Trendelenburg,    in    abdominal    sec- 
tion, 671 
Pouey's  method  of  amputating  cervix^ 

226 
Pregnancy,  abdominal,  clinical  history^ 
468 
symptoms,  475 
cornual,  467 
extra-uterine,  460 

abdominal  section  for,  476 
advanced  treatment,  478 
after  rupture,   treatment,   476 
and  intra-uterinc,  coincident,  466, 

467 
changes  in  uterus  and  vagina  in,  462 
classification,  460 
clinical  history,  462 
death    and    absorption    of    young 
embrj'o    with     absorption    of 
liquor  amnii,  and  atrophy  of 
gestation  cyst  in,  469 
of   fetus   at   or  before  maturity 
and  changes  that  occur  after- 
ward in,  470 
of  fetus  in,  treatment,  479 
diagnosis,  475 
etiolog)',  461 
frequency,  460 

growth   and   development   of  pla- 
centa after  fetal  death  in,  473 
of  fetus  after  third  month  in,  470 
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Pregnancy,  extra-uterine,  hematoceles  in 
abdomen,  pelvis,  and  pelvic  con- 
nective tissue  in,  473 
hematoma     in     abdomen,    p)elvis, 
and     p)elvic     connective     tissue 

in,  473 
multiple,  466,  467 
prognosis,  476 

rupture  of  sac  with  extrusion  of 
its    contents,    and    interstitial 
hemorrhage  into  its  sac-walls 
in,  470 
or  erosion   of  tubal   walls   and 
profuse  hemorrhage  in,  469 
symptoms,  473 
objective,  474 
subjective,  473 
terminations,  4^ 
treatment,  476 

advanced,  478 
triplet,  466,  467 
tubal  moles  from,  470 
twin,  466,  467 
in  one  horn  of  uterus  bicomis,  479 
in  uterus  unicornis,  479 
interstitial,  clinical  history,  467 
symptoms,  475 
terminations,  472 
treatment,  478 
intra-uterine   and   extra-uterine,    co- 
incident, 466,  467 
ovarian,  clinical  history,  468 
terminations,  471 
treatment,  478 
secondary,  473 

tubal,   abdominal  section   for,   tcch- 
nic,  477 
clinical  history,  462 
pathology,  462 
tubal  moles  from,  470 
vaginal  o{)eration  for,  478 
tubo-abdominal,  473 
tubo-ovarian,  clinical  history,  468 
utero-abdominal,  clinical  history,  469 
Prolapse  of  ovary,  485 .     See  also  Ova  ry, 
prolapse  oj. 
of  urethral  mucous  membrane,  613.   ' 
See  also  Urethra^  mucous  membrane  i 
oft  prolapse  oj.  \ 

of  uterus,  315.    See  also  Uterus^  pro- 
lapse oj. 
Pruritus  of  vulva,  104 
idiopathic,   105 

treatment,   106 
treatment,   106 
PseudofoUicular  salpingitis,  chronic,  431 
Pseudohermaphroditism,  84 
classification,  84 
treatment,  92 
Pseudomucin    cystadcnoma    of    ovary, 
506 
papillomatous   growths   in,    510 


Pseudomyxoma,  peritoneal,  510 
Psoriasis  uteri,  391 
Puberty,  medical  management,  412 
Pudendal  hernia,  129 

palliative  treatment,  129 

radical  treatment,   130 
Pus-tube,  431,  432  433, 
Pyosalpinx,  tuberculous,  444 

Radium  in  carcinoma  of  cervix,   278 
Recti  muscles,  support  of  floating  kid- 
ney by  operative  treatment  of  dias- 
tasis of,  626 
Rectocele,   160 

secondary  p)erineorrhaphy  for,  188 
Rectovaginal     fistula    after    operation 

for  complete  perineal  tear,   188 
Recurrent  fibroids  of  uterus,   382 
Reposition  of  retroverted  uterus,  292 
Repositor,  uterine,  294 
Respiration,   floating  kidney  and,   619 
Retractor,  abdominal,  639 
Retroflexion  of  uterus,  287 
Retroversion  of  uterus,  287.     See  also 

UteruSf  retroversion  oj. 
Reynolds's  method  of  nephro-ureterec- 
tomy,  628 
operation  for  cystocele,  181 
Rochester  sterilizer,  634 
Rodent  ulcer  of  cervix,  treatment,  232 
of  vulva,   120 
prognosis,   121 
treatment,   121 
Room,  operating,  629 

in  private  house,  selecting,  633 
Round  ligament,  hydrocele  of,   120 
relations  of  ureter  with,  571 
shortening    of,  for  retroversion   of 
uterus,  301 
Rubber  glove  for  examination,  22 
Rudimentary-  development  of  uterus,  57 
Rupture  of  cysts  of  ovary,  532 
diagnosis,  533,  547 
treatment,  533 
of  dermoid  cyst  of  ovarj',  518 
of  urethra,  616 

Sacx:ulated  urethra,  610,  611 
Salpingectomy     by     abdominal     route 

for  salpingitis,  457 
Salpingitis,  429 

electricity  in,  454 

hysterectomy  for,  459 

interstitial,  434,  435,  436 

interstitialis  disseminata,  437 

massage  in,  453 

nodosa  isthmica,  437,  439,  449 
cv'stica,  437 

pathological  anatomy,  433 

pseudofollicular,  chronic,  431 
cystic,  433 
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Salpingitis,  salpingectomy  by  abdominal 
route  for,  457 
salpingostomy  after  abdominal  sec- 
tion for,  456 
septic,  acute,  430 
symptoms,  447 
treatment,  450 
curative,  454 
operative,  454 
palliative,  451 
preventive,  450 
Salpingo-oophorectomy  for  fibromyoma 

of  uterus,  368 
Salpingostomy    after    abdominal    sec- 
tion for  salpingitis,  456 
Salt    solution,    normal,    after   abdomi- 
nal section,   711 
Sanger's    operation    for    prolapse    of 

ovary,  487,  488 
Sarcoma,     hydatidiform,     of     cervical 
endometrium,  278 
prognosis,  279 
symptoms,  279 
treatment,  279 
of  cervix,  dififerentiation  from  cervi- 
cal cancer,  256 
of  endometrium,  398 

treatment,  402 
of  ovary,  524 
of  uterus,  381 

treatment,  382 
of  vagina,  202 

treatment,  203 
of  vulva,   127 

ovarii  cysticum  lutcino-cellulare,  526 
Scarificator,  Buttlc's,  51 
Schatz's  mctranoiktcT,  39 

Hirst's  modification,  39 
Schcdc's  operation  for  ureteral  fistula, 602 
Schrocdcr's     method     of     amputating 

cer\'ix,   226 
Schuchardt's  perineovaginal  section  for 

ccr\'ical  cancer,  267 
Schultzc's  slcigh-shapcd  pessary,  177 
Sculptured  hymen,  76 
Sea  sponges,   preliminary  preparation, 

699 
Segond's  operation  for   fecal  fistula  in 

vagina,  208 
Sensory  nerve-su])jjly  of  vulva,  96 
Septic  endometritis,  383 
salpingitis,  acute,  430 
Shock    during    and    after    abdominal 

section,  treatment,  710 
Shortening  of  round  ligaments  for  re- 
troversion of  uterus,  301 
Silk  or  catgut,  choice  of,  in  abdominal 
section,  679 
preparation  of,  650 
Silkworm -gut,  preparation  of,  650 
Silver    filigree    for    abdominal    hernia 
after  abdominal  section,  714 


Simon's  method  of  amputating  cervix, 

223 
Simpson's  uterine  sound,  41 
Sims's  plug,  69 
position,  33 
introduction   of    Sims's  speculum 
in,  36 
sharp  curet,  40 
speculum,  32 

introduction  of,  35 

in  knee-chest  posture,  36 
in  Sims's  position,  36 
Sinus  after  abdominal  section,  714 
urogenital,  arrested  development  of, 

73 
Skeleton  bivalve  speculum,  30 

Skene's  cystocele  pessary,   177 

ducts,  573 

fissure   probe  and  knife,   609 

modification  of  Folsom's  nasal  specu- 
lum, 609 

reflux  catheter,  46 

urinal  cup-pessary,  606 
Skin  and  hand  cleansing,  652 
Smith     pessary     for     retroversion     of 

uterus,  296 
Sneguireff's  operation  for  making  coi- 

tional  vagina,   155 
Snell's  cystoscope,  576 
Sound,  Simpson's  uterine,  41 
Speculum,    bivalve,    method   of   intro- 
ducing, 29 
skeleton,  30 

Collin's,  30 

cylindrical,  36 

in     connection     with     cystoscope, 

577 
method  of  introducing.  37 

Edebohls's  self-retaining,  36 
Ferguson's,  37 

Folsom's    nasal,    Skene's    modifica- 
tion, 609 
GoodcU's,  30 
Sims's,  32 

introduction  of,  35 

in  knee-chest  posture,  36 
in  Sims's  position,  36 
Sponge  electrode  for  abdomen,  53 
Sponges,  sea,  preliminarj'  preparation, 

699 
Squamous-cell     carcinoma    of    cervix, 
241 
of  endometrium,  395 
Stenosis,  acquired,  of  vagina,   151 
causes,   151 
symptoms,  151 
treatment,   152 
of  vagina,  72 
Sterility,  383,  423 
causes,  423 

psychic,  424 
treatment,  424 
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Sterilizer,  oflSce,  for  instruments,  20 
Rochester,  634 
water,  632 
Stitches,     removal     of,     after      plastic 

operation,  719 
Stoltz's  operation  for  cystoccle,   181 
Stricture  of  urethra,  608 
diagnosis,  609 
symptoms,  609 
treatment,  609 
Subinvolution    and    overstretching    of 
vagina,   secondary  perineorrhaphy 
for,  188 
of  uterus,  336,  337 
treatment,  337 
Subjective  symptoms  in  examination,  1 7 
Suburethral  abscess,  608 
symptoms,  608 
treatment,  608 
Sulci,  vaginal,  laceration  of,  in  labor, 
161 
diagnosis,   164 
Superinvolution   of   uterus,    226 
Supernumerary   development   of   labia 

minora,  74 
Suppressio  mensium,  414 
Suppurating    tumors    of   ovar>',    treat- 
ment, 547 
Suppuration  of  labia,  103 
of  ovarian  cysts,  533 
treatment,  534 
Surgeon,  preparation  of,  656 
Suspension,     uterine,    for    retroversion 

of  uterus,  306 
Sutures,  preparation  of,  646 
Syncytiolysin,  404 
Syphilis  of  Fallopian  tubes,  446 
treatment,  451 
of  vulva,   128 
Syphilitic  endometritis,  386 
Syringe,   Braun's  intra-uterine,  49 
Davidson,  44 
fountain,  44 


Table,  examining,  for  office  f)ractice, 
20 

for  examination,  20 

operating,  637 

kitchen  table  used  as,  637 
Lilienthal's  |K)rtable,  635,  636 
Tail's    Birmingham    silk,    preparation, 

650 
Talley's  inlra-utcrine  catheter,  46 
Tamponade,  intra-uterine,  50 
Tamix)ns,  vaginal,  47 
Tapping  cyst  of  ovary,  541 
Tenaculum,   double,  for  cervix,  641 

Kelly's  knifc-bladc,  51 

Ulrich's,  595 
Tendon,  kangaroo-,  as  suture  material, 

646 

47 


Teratoma  of  ovary,  520 

Theca  foUiculi,  482,  484 

Thermocautery,  642 
points,  643 

Thomas  anteversion  pessary,  313 
retroversion  pessary,  296,  297 
uterine  dressing  forceps,  49 
probe,  41 

Thrombophlebitis,   femoral,    after    ab- 
dominal section,  716 

Thrombosis  in  fibromyoma  of  uterus, 

353 
Torsion  of  Fallopian  tube,  442 

Transplantation  of  ovaries,  549 
Transverse    perineal    muscle,    145 

laceration  of,  in  labor,  158,  162 
diagnosis,   164 
Trendelenburg   posture    in    abdominal 

section,  671 
Triangular     ligament,     laceration     of, 

during  labor,  162 
Trichiasis  vesicae,  589 
Trigonum,   urogenital,  muscle  of,    144 
Triplet   extra-uterine   pregnancy,    466, 

467 
Trocar  for  cystic  tumors,  645 
Tubal  abortion,  terminations,  472 
moles  from  tubal  pregnancy,  470 
pregnancy,     abdominal    section    for, 
technic,  477 
clinical   histor\',  462 
pathology,  462 
tubal  moles  from,  470 
vaginal  operation  for,  478 
Tulx'rcle   bacilli   in   urine,   method   of 

examining  for,   586 
Tubercular  peritonitis,  564.     See   also 

Peritonitis,  tubercular. 
Tuberculosis  of  cervix,   232 

diflferention    from    cancer   of   cer- 
vix, 233,  256 
treatment,  2^^,  234 
of  Fallo[)ian  tubes,  443 
of  ovary,  499 

])rimary,  498 
of  urethra,  616 
of  vagina,   150 

treatment,   150 
of  vulva,   121 
Tuberculous  cystitis,  585 
endometritis,  385 
pyosalpinx,  444 
Tubo-abdoniinal  pregnancy.    473 
Tubo-ovarian  cyst,  434 

inflammation,  symptoms  of,   18 
pain,  characteristic  gesture  of.   18 
pregnancy,   clinical  histor)',  468 
Tumors,  benign,  of  groin,  109 
of  labia,   T09 
r>f  vt'stibule,   109 
of  clitoris,   131 
of  groin,   119 
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Tumors  of  groin,  benign,  109 
of  inguinal  canal,  119 
of  labium  ma  jus,  119 
of    ovary,    502.      See    also    Ovary ^ 

tumors  of. 
polypoid,  of  cervix,  239 
treatment,  239 
Twn  extra-uterine  pregnancy,  466,  467 
Twisted  pedicle  of  ovarian  tumor,  530 
symptoms,  532 
treatment,  532,  545 


Ulcer,    rodent,   of  cervix,    treatment, 
232 
of  vulva,  120 
prognosis,  121 
treatment,   121 
Ulceration  of  cer\'ix,    231 

of  vagina,  treatment,  149 
Ulcerative  cystitis,  585 

treatment,  587 
Ulrich's  tenaculum,  595 
Unilateral  varana,  71 
Urachus  fistula,  congenital,  601 
Ureter,  anatomy  of,  569 

calculi    in,    method    of    examining, 

581 

catheters  in,  580 
cystoscopc  of  Eisner,  576 
examination  of,  579 
im[)lantation    of,    into    bladder,    for 

urc-leral  fistula,  604 
palpation  of,  582 
relations  with  bladder,  572 

with  broad  and  round  ligaments, 

with  cervix,  570 

with  ovary,  56<; 

with   pelvic   venous    plexuses,    569 

with  uterine  artery,   56<; 

with  vagina,  571 
surgital  injuries  of,  abdominal  oi)era- 
tion  for,  603 
treatment,  601 
Ureteral    anastomosis    for   ureteral    fis- 
tula, 603 
fistula,  5{)3.     See   also  Fistula,   ure- 
ter al. 
Ureterectomy.  627 

tcchnir,  627 
Urethra,  absence  of,  605 
anatomy  of.  573 
atresia  of,  606 

treatment,  606 
defect  of,  partial,  605 

total,  605 

treatment,  606 
dilatation  of,  610 

diagnosis,  611 

paraffin  and  vaselin  in,  613 

symptoms,  611 


Urethra,  dilatation  of,  treatment,  611 
diseases  of,  605 
displacements  of,  613 
examination  of,  579 
fistula  of,  615 

treatment,  615 
foreign  bodies  in,  615 
diagnosis,  615 
symptoms,  615 
treatment,  615 
granular  erosions  of,  608 
laceration  of,  616 
malformations  of,  605 
symptoms,  606 
treatment,  606 
mucous  membrane  of,   prola[>se  of, 
613 
causes,  614 
diagnosis,  614 
symptoms,  614 
treatment,  614 
neoplasms  of,  609 
pain  in,  606 
rupture  of,  616 
sacculated,  610,  611 
stricture  of,  608 
diagnosis,  609 
symptoms,  609 
treatment,  609 
tuberculosis  of,  616 
Urethral  canal,  duf)licity,  606 
canula  of  Fritsch,  607 
caruncle,   1 1 6 
cause,    1 1 7 
diagnosis,   1 1 7 
treatment,    1 1  7 
Urethralgia.  606 
Urethritis,  606 

treatment,  607 
Urethrocele,  611 
Urethroscope  and  obturator,   577 

light  carrier  for,   57S 
Urinary  fistula,  501.     See  also  Fistula, 
urinary. 
meatus,   external,   anatomy,   574 
segregator  of  Cathelin,   581 
tract,  diseases  of.  5O;; 
examination,  574 
Urine,  examination  of, 
Harris's    instrument 

of.   58 1 
Luvs's     instrument 

of,  582 
tubercle    bacilli    in. 
amining  for,  586 
Urogenital     sinus,     arrested 
ment  of.    73 
trigonum,  muscle  of,  144 
Uterine  a{)i)endages,  influence  of  fibro 
myoma  of  uterus  on,  359 
applications,  49 
artery,  284 


574, 
for 


5S0 
sej)aration 


f 


or 


separation 
method    of    ex- 
develop- 
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Uterine  cavity,  curettage  of,  technic,  700 
exploration  of,  in  examination,  39 
tamponade  of,  50 

douches,  46 

dressing   forceps   of   Thomas,    49 

probe  of  Thomas,  41 

repositor,  294 

sound,  Simpson's,  41 

suspension  for  retroversion  of  uterus, 
306 

syringe  of  Braun,  49 
Utero-abdominal     pregnancy,     clinical 

history,  469 
Uterus,  absence  of,  57 

anatomy,  281 

anomalies  of  development  in,  56 

anteflexion  of,  313 

cuneohysterectomy  for,  314 
Dudley's  oi>eration  for,  314 

anteposition  of,  313 

anteversion  of,  313 

applications  to,  for  fibromyoma,  368 

arteries   supplying,    ligation    of,    for 
uterine  fibromyoma,  369 

artery  of,  relations  of  ureter  with,  569 

atrophy  of,  337 

bicomis  duplex,  61 

pregnancy  in  one  horn  of,  479 
unicollis,  62 

bifid,  62 

biforis,  64 

bimanual  examination  of,   23 

blood-vessels  of,  284 

changes    in,    in    extra-uterine    preg- 
nancy, 462 

cordiformis,  63 

didelphys,  60 

diseases  of,  281 

displacements  of,  287 

double,  60 

endothelioma  of,  404 

exploration  of,  in  examination,  39 

fibroids  of,  recurrent,  382 

fibromyoma  of,  340 

abdominal  hysterectomy  for,  376 
myomectomy  for,  370 
section  for,  375 
amyloid  degeneration  in,  354 
Apostoli's  method  of  treating,  366 
atrophy  in,  359 
calcification  in,  355 
clinical  histor\',  359 
curettage  of,  367 
cystic  degeneration  in,  355 
degenerative  changes  in,  353 
in  heart  and,  relation,  349 
diagnosis,   1,^0,  363 
edema  in,  353 
fatty  degeneration  in,  353 
glandular  structures  of,  352 
influence   on   endometrium,   359 
on  uterine  appendages,  359 


Uterus,    fibromyoma    of,   intra-uterine 

applications  for,  368 
leukorrhea  in,  361 
ligation  of  arteries  supplying  uterus 

for,  369 
malignant  degenerations  in,  358 
mastzellen  of,  352 
menorrhagia  in,  360 
morcellation  of,  377 
myomatous,  removal  of,  369 
myxomatous  degeneration  in,  354 
necrobiosis  in,  356 
pain  in,  361 

panhysterectomy  for,  373 
pathological    anatomy,    341 

changes  in,  353 

histology,  341 
pedicle  of,  method  of  dealing  with, 

377 
salpingo-oophorectomy  for,  368 

submucous,  enucleation  of,  370 
subperitoneal    pedunculated,    am- 
putation of,  376 
symptoms,  359 
thrombosis  in,  353 
treatment,  365 
electrical,  366 
hygienic,  366 
medicinal,  366 
palliative,  365 
radical,  369 

indications  for,  379 
vaginal  hysterectomy  for,  377 
myomectomy  for,  377 
foreign  bodies  in,  339 
incudiformis,  63 
infantile,  58 
injuries  of,  338 
inversion  of,  330 
diagnosis,  330 
etiology,  330 
reduction  by  taxis,  331 
symptoms,  330 
treatment,  331 

by  long-continued  pressure,  332 
operative,  332 
ligaments  and  su[)}K)rts  of,   285 
lymphatics  of,  285 
mobility  and    jxjsition,    286 
neoplasms  of,  340 
nerves  of,    285 
neuralgia  of,  j^y) 
treatment,  340 
partitus,  63 

jK)sition   and    mobility,    286 
prolapse  of,   315 
ch'nical  history,  318 
diagnosis,  31S 
etiology,  317 

paraffin  and  vasi'lin  in,  330 
symptoms,  318 
treatment,  325 
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Uterus,  psoriasis  of,  391 
recurrent  fibroids  of,  382 
retroflexion  of,  287 
retroversion  of,  287 

acute,  from  an  accident,  treatment, 

291 
Alexander's  operation  for,  301 
Alexandroff*s  operation  for,  311 
causes,  288 

chronic,  treatment,  291 
complicated  by  adhesions  and  fix- 
ation of  uterus,  treatment,   294 
diagnosis,  289 
Ferguson-Gilliam    operation     for, 

309 
Hodge  pessary  for,  296 

originating   in   pucrperium,    treat- 
ment, 290 
pessaries  in  treatment  of,  296 
reposition,  292 
shortening    round    ligaments    for, 

301 
Smith  |xrssar>'  for,  296 
symptoms,  289 
Thomas  jjcssary  for,  296,  297 
treatment,  290 
o{H.Tative,  300 
results,  312 
with  jK'ssaries,  296 
uterine  sus|x.*nsion  for,  306 
rudimentary  development  of,  57 
sarcoma  of,  381 
treatment,  382 
senii-partitus,  63 
septus,  63 
subinvolution   of,    336,    337 

treatment,  337 
subseptus,   63 
superin volution  of,   226 
treatment  of,   in     tumors    of    ovarv, 

unicornis,   59 

pregnan(  y  in,  479 


Vagina,  absence  of,  66 
anatomy,    140 

anomalies  of  development  in,  66 
arteries  of,  142 
artificial,  68 

IMeming's  oj)eration     for    making, 

154 
methods  of  making,  153,  154 
atresia  of,   151 
ac(juirefl,    15  r 
(auses,   131 
hysterectomy  for,    155 
symptoms,    151 
treatment,    153 
bulbocavernosus  muscle  of,   144 
carcinoma  of,  202 
treatment,  203 


Vagina,   changes    in,    in    extra-uterine 
pregnancy,  462 
coitional,  Isaac's  o{)eration  for  mak- 
ing. 155 
Sneguireff's  operation  for  making, 

155 
constrictor  muscle  of,  144 

cysts  of,   198 

treatment,  200 
dimensions,  140 
diseases  of,  140 
double,  71 
fecal  fistula  in,  206 
causes,  207 

Legueu's  operation  for,  208 
Segond's  operation  for,  208 
symptoms,  207 
treatment,  208 
fibroma  of,  200 
treatment,  201 
foreign   bodies  in,    204 
inflammation  of,  146.     See  also  Vag- 
initis. 
injuries  of,   140,   155 
diagnosis,   164 
during  labor,   156 
treatment,   173 
inversion  of,  198 
mucous  membrane  of,  142 
muscles  of,  143 
muscular  coat  of,  142 
nerve-supply  of,   142 
new-growths  of,   198 
overstretching  and  subinvolution  of, 
secondary  pcrintx)rrhaphy  for,  188 
|K)intecl  condyloma  of,  204 

treatment,   204 
relations  of  ureter  with,  571 
sarcoma  of,   202 
treatment,   203 
stenosis  of,    72 
acquired,    151 
causes,    151 
symptoms,    151 
treatment,    152 
tuberculosis  of,    150 

treatment.    150 
ulcerations  of,   treatment,   149 
unilateral,   71 
veins  of,    142 
wounds  i.)\,    155 
Vaginal    ancJ    abdominal    examination, 
combined,    k) 
panhysterectomy,     combined,     for 
cervical  cancer,   257 
depressor,   Nopp's,   ;^2 
douchc^s,  44 

gonorrhea,  treatment,    147 
hernia,    1 2() 

{)alliative  treatment,    129 
radical  treatment,   130 
hysterectomy  for  cancer  of  cervix,  262 
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Vaginal   hysterectomy  for  fibromyoma 
of  uterus,  377 
myomectomy  for  uterine  fibromyoma, 

377 
op)eration   for  tubal  pregnancy,   478 

for  ureteral  fistula,  602  * 
section,  technic,  695 
suld,  laceration  of,  in  labor,  161 

diagnosis,  164 
tampons,  47 

vaults  and  walls,  mucous  membrane 
of,  applications  to,  48 
Vaginismus,  209 
treatment,  209 
Vaginitis,  146 
chronic,  with  Icukorrhea,  treatment, 

148 
dissecting,  147 
emphysematosa,  147 

treatment,  149 
gonorrheal,  147 

granular,  differentiation   from  cervi- 
cal cancer,  255 
gummosa,  146 

phlegmonous,  treatment,   150 
treatment,  147 
Van    Hook's    lateral    invagination    for 

ureteral  fistula,  603 
Varicocele  of  broad  ligament,  561 
symptoms,  562 
treatment,  562 
of  vulva,  116 
Vaselin   and   paraffin   in   dilatation   of 
urethra,  613 
in  prolapse  of  uterus,  330 
Venereal  warts,   102 
Vermiform  appendix,    examination   of, 

in  abdominal  section,  680 
Vesical  calculus,  591 
Vesico-urethral  fissure,  609 

treatment,  609 
Vestibule,  anatomy,  95 
cysts  of,   109 
tumors  of,  benign,   109 
Vicarious  menstruation,  416 

treatment,  416 
Volsella  forceps  for  fibroid  tumors,  647 
Vulva,  actinomycosis  of,  10^ 
adenoma  of,   nodular,    i2(> 
angioma  of,  no 

anomalies  of  development  in,  73 
atresia  of,  73 
carcinoma  of,    123 

treatment,    127 
care  of,   after  ])lastic  oinration,   718 
diseases  of,  93 

as  result  of  gonorrhea,  100 
elephantiasLs  of,   no 
treatment,    115 


I   Vulva,  gangrene  of,  104 
garrulity  of,  159 
hemorrhage  of,   131 
hyperplasia  of,  74 
hypertrophy  of,  74 
ill  development  of,  74 
injuries  of,  93,  131 

from  coitus,  133 
kraurosis  of,  108 

causes,  109 

prognosis,  109 

symptoms,  109 

treatment,  109 
lupus  of,  121 

diagnosis,  122 

prognosis,  123 

treatment,  122 
nodular  adenoma  of,   129 
noma  of,   104 
pruritus  of,  104 

idiopathic,   105 
treatment,   106 

treatment,  106 
rodent  ulcer  of,   120 
prognosis,  121 
treatment,   121 
sarcoma  of,  127 
sensor)'  ner\'e-su}>ply  of,  96 
syphilis  of,   128 
tuberculosis  of,   121 
varicocele  of,  116 
Vulvitis,  97 
gonorrheal,  98 
treatment,  99 

with  senile  Icukorrhea,  treatment,  100 
Vulvovaginal  abscess,   100 

treatment,   101 
glands,  anatomy,  96 

chronic  infection  of,  treatment,  T02 


Warts,  venereal,   102 
'    Water  sterilizers,  632 
Wathen's  dilator,  640 
Werder's  o|H'ration  for  cer\iial  cancer, 

268 
Wertheim's    oj)eration    for    cancer    of 

uterus,   261 
Wetherill's  catheter,  587 
Witzel's  operation   for  ureteral  fistula, 

(k>4 
Wounds  of  vagina,  155 


Yellow  IhmIv,  484 


Zkstokausis  in  menorrhagia,  417 
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W.  B.  SAUNDERS  £>  COMPANY 

925  WALNUT  STREET  PHILADELPHIA 

9,  HENRIETTA  STREET.  COVENT  GARDEN.  LONDON 

SAUNDERS'  SUCCESSFUL  PUBLISHING 

AS  is  well-known,  the  lists  of  most  publishers 
contain  a  number  of  books  that  have  never 
paid,  and  for  which  the  publisher  will  never  get 
back  the  money  invested.  Messrs.  W.  B.  Saunders 
&  Company  would  call  attention  to  the  fact  that 
they  have  no  such  works  on  their  list.  In  all  the 
years  of  their  business  experience  they  have  never 
published  a  book  at  a  loss.  This  they  confidently 
consider  a  most  remarkable  record,  and  submit  the 
fact  to  the  attention  of  the  profession  as  an  example 
of  what  might  justly  be  called  **  Successful  Pub- 
lishing.'* 

A  Complete  Catalogue  of  our  Publications  will  be  Sent  upon  Reqtiest 
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AMERICAN  EDITION 

NOTHNAGELS  PRACTICE 


t.   SUPERVISION    UK 

ALFRED  STENGEL.  M.D. 

Professor  of  Clinic»l  Medicine  in  the  University  of  Pennsylvania; 
Physician  lo  Ihc  Pennsylvania  Hospiul. 


sally  ncknowirdgecl  lliat  ih 
laii  works  on  Ihis  ^uhjcoi,  Nailiniigel'i 
s  concrded  by  schulara  lo 
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VOLUMES  NOW  READY 


The  entire  volume  edited,   wjth<J 
I.  C.  P.,   Professor  of  the  I'r 
Hopkins    University,    IlaltimorcJ 


I 


Typhoid  and  Typhus  Fevers 

ilv  I);<.  H.  CviiWHMANN,  of  Leipsic. 
.iddiijons,  b>-  William  0:slek.  M.  D..  F. 
pies  and  Practice  of  Medicine.  Johns 
Octavo,  6^6  pages,  illustrated. 

Smallpox  'including  Vaccination),  Varicella,  Cholera  Asiatica,! 
Cholera  Nostras,  Erysipelas,  Erysipeloid,  Pertussis,  anal 
Hay  Fever 

ily  Uii.  H.  l.MMKRMANX,  of  llasle  ;  Hk.  Th.  von  JilRf.ENSbiN.  of  Tiibinye 
Ur.  C.  LiEHERMEisTER,  of  Tiibingcn  ;  IJk,  H.  Lenhartz,  of  Hamburgji 
and  Dr.  G.  Stickek,  of  Giessen.  The  entire  volume  edited,  with  additiooa,  I 
by  SiK  J.  W.  M<«re,  M.U..  F.  R.  C.  P.  1..  Professor  of  l*racticc,  Royal  Col- J 
lege  of  Surgeons.  Ireland.     Octavo,  6S2  pages,  illustrated. 


Diphtheria,  Measles.  Scarlet  Fever,  and  R&thein 

liy  William  P.  Nohthkl*!',  M,  D.,  of  New  York,  and  Dr.  Th,  von  JOi 

f;ENSKN,  of  Tubingen.    The  entire  volume  editet),  with  additions,  by  WiLUJ 

I  P.  NfiRTHHi'P,  M.  I).,  Professor  of  Pediatrics,  University  and  Uellevue  H(H 

^1      pital  Medical  College,  New  York.     Octavo,  672  pages,  illustrated,  includta 

^1      24  full-page  plates.  3  in  colors. 

Diseases  of  the  Bronchi,  Diseases  of  the  Pleura,  and  Inflam-I 
mations  of  the  Lungs 

liy  Dk.  F.  .\.  Hni.[MAN\,  i.f  Leijjsic  ;   Ur.  O.  Rusemiacjc,  of  lierlin  ,  andll 

Dk.  F.  Alfrecht,  of  Maedebury.     The  entire  volume  edited,  with  aUditionsJ 

_         by  JuHS   H.  Mi'SHER,    M.D..  Professor  of  Clinical   Medicine,  UnJve    ' 

B       Pennsylvania.     Octavo,  1039  pages,  illustraicd.  including  7  full-page  colore 

^        lithographic   plates. 

Diseases  of  the  Pancreas,  Suprarenals.  and  Liver 

IJy  Dr.  L,  OiiER,  of  Vienna;  Dr.  E.  Nel'sser.  of  Vienna,  and  Dhs.  H;J| 
(jriNtK-Kand  G.  llOF-pe-.SEVLER.  of  Kiel.  The  entire  volume  edited,  withj 
additions,  by  Reginald  H.  Fritz,  A.M.,  M.D.,  Hersey  Professor 
Theory  and  Practice  of  Phytic.  Har\'ard  University;  and  Frederick  A.-fl 
Packard,  M.  D..  Late  Physician  to  the  Pennsylvania  and  Children's 
pitals.      Octavo  of  918  pages,  illustrated. 

Diseases  of  the  Stomach 

Uy  Ur.   F.   Riegel,  of  ('.lessen.     Edited,  with  addillans.  by  Chahlks  Gtl 
Stcckton,  M,  D.,  Professor  of  Medicine.  University  of  Buffalo.    Octavo  ofiw 

835  pages,  with  29  lext-cuts  and  6  full-page  plates. 

Diseases  of  the  Intestines  and  Peritoneum 

Ev  Dr.  Hermann  Nothnarel,  ofVienna.  Theentirevolumeediicd,  wit! 
additions,  by  H.  D.  Roulestos.  M,  D.,  F.  R.C-1',,  Physician  (o St.  George" 
Hospital,  London.      Octavo  of  1050  pages,  finely  illustrated. 
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Tuberculosis  and  Acute  GenercJ  Miliary  Tuberculosis 

Hy  I)K.  O.  Cornet,  of  Berlin.  Edited,  with  additions,  by  Walter  B. 
Jamks.  M.  D..  Professor  of  the  lYactice  of  Medicine,  Columbia  University, 
New  York.     Octavo  of  806  pages. 

Diseases  of  the  Blood   '--^"fW'/,  C^i^orosiSy  Lcukcinin^  and  PseudoUukcmia) 

By  1)k.  p.  Ehrlich,  of  Krankfort-on-the-Main  ;  Dr.  A.  Lazarus,  of  Char- 
lottenburg ;  Dr.  K.  von  Noordkn,  of  Frankfort-on-the-Main  ;  and  Dr. 
Ei:lix  PiNKi'^,  of  lierlin.  The  entire  volume  edited,  with  additions,  by  Alfred 
StknctKL.  M.  D..  Professor  of  Clinical  Medicine.  Tniversity  of  Pennsylvania. 
Octavo  of  714  pa^cs.  with  text-cuts  and  13  full-page  plates,  5  in  colors. 

Malarial  Diseases,  Influenza,  and  Dengue 

By  Dr.  J.  Mann.vhkrg.  of  Vienna,  and  Dr.  O.  Leichtenstern,  of  Cologne. 
The  entire  volume  edited,  with  additions,  by  Ronald  Ross,  F.  R.  C.  S.  (Eng.), 
F.  R.  S.,  Professor  of  Tropical  Medicine,  University  of  Liverpool  ;  J.  \V.  W. 
SiKrui-Ns.  M.  1)..  D.  P.  IP,  Walter  Myers  Lecturer  on  Tropical  Nledicine, 
UniversiiN  of  Liverpool  ;  and  Alukkt  S.  (iRrNiiAi'.M,  F.  R.  C.  P.,  Professor 
of  K.\i)criinenial  .Medicine,  University  of  Liverpool.  Octavo  of  769  pages, 
illustnitcd. 

Diseases  of  Kidneys  and  Spleen,  and  Hemorrhagic  Diatheses 

\\\  Dr.  IL  SiiNATnR.  of  lierlin,  and  Dk.  M.  Litten,  of  Berlin.    The  entire 
volume  edited,  with  additions,  by  Ja.mi.s  P).  Hkrkk  k,  M.  D.,  IVofessor  of  the 
lice  of  Medicine.  Kush  Medical  CoUe^j^e.     ()ct;*\  o  of  850  pages,  illust. 
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Diseases  of  the  Heart 

By  I'kof.  Dr.  L.  \<)N  S(HR()TTi:k.  of  \'ienna  ;  Prof.  Dr.  Th.  von  Ji'R- 
(jKN'^iiN.  of  Tiibin.Lcen  ;  I'rof.  Dr.  L.  Kriiil.  of  (ncifswald  ;  and  Prof.  Dr. 
11.  X'liRoRDT,  of  Tii])in,L:en.  The  entire  volume  edited,  with  additions,  by 
(h:or(.f  Dock.  M.  D.,  Professor  of  Tlu-or)  and  Practice  of  -Medicine  and 
Clinical  Medicine.  I/ni\  ersitxof  .Mirhii^an.  .\nn  .\rl)or.  Octavo  of  about  looo 
pages,  with  72  text  illustrations  and  6  colored  plates. 


SOME   PRESS   OPINIONS 


London  Lancet  i  Typhoid  -,olnn:  ) 

■  \Vi'  wclcoui'-  tiif  translation  into  Eni^lisli  of  tli;s  •■xc'llcnt  y>rnctic«^  of  medicine.  The 
first  volnriic  ec)ntaiii.>  .i  va-t  amount  ot  usclul  nifoiniaiion.  and  t!it>  fortliconiing  volumes  are 
awaitod  with  interest." 

Journal  American  Medical  Association(  T:d>rrntsi>d'  :•////;//■) 

'We  know  c  if  no  -ini^le  tr«'atis<'  covi'riiiij  tlie  suhwct  s<>  tlmroUi^hlv  in  all  it.'-  aspects  .is 
this  threat  (ierm.m  uork.  ...  It  is  one  of  the  most  cxhaustivr,  practic.d.  and  sati>faotory 
works  on  the  sui»iect  of  tul)e^c^d()>^i^.  ' 

Medical  News,  New  York  (/-/rv;  volume^ 

"  Lt-aves  nothintj  to  in-  dt-sin-d  in  the  w.iy  of  completeness  of  information,  orderlv  arranije- 
nient  of  thf  text,  thoiouijlii^oing  up-to-d.itenc^s.  handiness  fc^r  reference,  and  exhau>tive  dis- 
cus-ion •  )f  tlie  >^ubif'cts  trt'ated," 

EACH  VOLUME  IS  COMPLETE  IN  ITSELF  AND  IS  SOLD  SEPARATELY 
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Practice  of  Medicine 

I  Just  Issued— New  (Tthi  Edition 


I        A  Text-Book  of  the  Practice  of  Medicine.     By  James  M.  Andes; 
M,  U..  Ph.  D.,  LL.  D.,  Professor  of  tho   Practice  of  Medicine  and  of 
Clinical    Medicine.  Medico- Chi rur^cal    College,   Philadelphia.     Hand- 
some octavo.  1295   pages,  fully  illustrated.     Cloth,  S5.50  net;  Sheep  ^ 
or  Half  Morocco,  $6.50  net. 


OVER  22.000   COPIES   SOLD 


The  success  of  this  work  as  a  text-book  and  as  a  practical  guide  for  physi- 
has  been  truly  phenomenal,  it  now  having  reached  its  seventh  edition.  This 
success  is  no  doubt  due  to  the  extensive  consideration  given  to  Diagnosis 
Treattneni.  UifTereniial  Diagnosis  bein^  dealt  with  under  separate  headings, 
the  points  of  distinction  of  simulating  diseases  presented  in  tabular  forni3 
Among  the  new  subjects  added  are  Rocky  Mountain  Spoued  Fever,  Splanchnop^ 
tosis.  Cammidge' s  Test  for  Glycerose,  Myasthenia  r.ravis.  Pseud oluberciilosis. 
Benign  Cirrhosis  of  the  Stomach.  Intestinal  Lithiasia,  Intestinal  Calculi,  Red 
Light  in  Variola,  Emulsion-albuniinuria.  and  Adams-Stokes'  Syndrome.  Im- 
portant additions  have  also  been  made  to  ilisea.-,ea  which  prevail  principally  ii 
tropical  c 
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.Vedital  ColUl 


JuDM  C.  WUmmi.  M.  D.. 

Profri^ar  of  Ikt  Pr.utiit  of  MrJki-u  .inJ  ,/  aitiiol  Mid, 

FkiUdelpkia. 
"  I1   is  an   picellent    book — concise,  compreliriisive,  Iharougli,  and    up-lu-dati 
credit  lo  yau ;  but,  more  ihnn  that,  il  is  a  crrdll  ia  the  profcuion  dI!  Pliiladelphii.— 
A.  C.  Cowpntiiw^,  M.  D., 

f-YiiJnt  IllinoU  Hom€i>p3lkic  MtMcal  Ajseaalien. 
"  1  consider  Ut.  Anders'  book  nol  only  Ihc  beat  late  work  on  Medical  Piocltee,  bnl  bytj 
the  best  ihai  fau  ever  been  published.    !t  is  concise,  syiiematic,  thorough,  and  fully  up-to 
JD  everything.     I  consider  it  a  grpal  credit  lo  both  the  author  nnd  the  publlfhera." 

Bulletiii  of  tha  Johni  Hopkini  UcMpilkl 

■■  The  success  of  ihis  «ork  is  well  de.srtvtd 
and  add  greaily  10  ihe  value  of  ihi5  work.     Di. 
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^Pusey  and   Caldwell  oi 

X-Rays 
in  Therapeutics  and  Diagnosis 

The  Practical  Application  of  the  Rontgen  Rays  in  Therapeutlc^^n 

and  OiaKnosis.  Bv  W'jlliam  Allen  Plsev.  A.M.,  M.  D.,  Professor  ' 
of  Dcrmatoloy}- in  the  Univcisitj'  nf  Illinois;  and  Eugene  W,  Cald- 
well, B.  S.,  Director  of  the  Edward  N.  Gibbs  X-Ray  Memorial  Labo- 
ratory of  the  University  and  Bellevue  Hospital  Medical  College,  New 
York.  Handsome  octavo  of  635  pa^es.  with  200  illustrations,  nearly 
all  clinical.      Cloth,  S;.00  net ;  Silccp  or  Half  Morocco,  S6.00  net.  I 

RECENTLY  ISSUED-NEW  t2<l)  EDITION.  REVISED  AND  ENLARGED 
TWO  LARGE  EDITIONS  IN  ONE  YEAR 


OPINIONS  OF  THE  MEDICAL  PRESS 


Two  large  editions  of  this  uork  wiihin  a  year  testify  to  its  practical  val 
both  the  specialist  and  general  practitioner.     Throughout  the  work  it  has 
n  of  the  authors  to  elucidate  the  practical  aspects  of  the  subject,  1 
this  end  the  text  has  been  heautifuUy  illusiraled  with  clinical  pictures,  shiw 
I  the  condition  before  the  use  of  the  X-rays,  at  various   suges  of  iheir  appliei 

and  the  final  therapeutic  result  obtained.     Details  are  also  given  regarding  theiSI 
and  managemeni   of  the  apparatus   necessary   for   X-ray   work,    illustrating   the 
descriptions  with  instructive  photographs  and  draivings.      In   making  the  r 

I  the  histories  of  the  cases  cited  have  been  broii^-ht  down  to  the  present  time. 
Briti 
or. 
Boi< 
He« 
who 


I  Britiih  Joutnal  of  Dermatology 

'  The  most  complew  iind  up-io-dale 
e  RHnlgen  rays  which  hiis  twpn  publi 

f  Botton  MmUcaI  and  Sm^cal  Jounal 

is  indispensable  10  those  who  uiclh<:  X-r.iys. 
imeroui  ,  .     ihal  ii  hecomes  valuable  to  e»ery  one." 
\  Hew  York  MmUcbI  Journal 

c  nothing  l<ui  praise  for  ttiit  volume,  the  cotnbi 
is  belter  filled  by  Irairiug  or  esperienoe  lo  write 
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PRACTICE    OF  MEDICIXE. 


Sahli's  Clinical  Diagnosis 


P 


Clinical  Diagnosis.  By  Prop.  H.  Sahli,  of  Bern.  Edited,  with 
additions,  by  Francis  P.  Kinnicutt.  M.  D„  Professor  of  Clinical  Medi- 
cine, Columbia  University,  N,  Y.;and  Nath'l  Bowditch  Potter,  M.D., 
Visiting  Physician  to  the  City  Hospital  and  to  the  French  Hospital; 
and  Consulting  Physician  to  the  Manhattan  State  Hospital.  N.  Y™ 
Octavo  of  1300  pages,  profusely  illustrated.  |H 

JUST   READY  ^ 

Dr.  Sahli's  great  work,  upan  its  publicatinn  in  German,  was  imniediaiely 
recognised  as  the  most  important  work  in  its  Acid,  Not  only  are  all  methods 
for  the  purpose  of  diagnosis  CKhausIivcly  cnnsideicd,  hul  the  ex- 
plunatiun  of  clinical  phenomena  is  given  and  discussed  from  physiologic  as  well 
as  ]iathologLc  points  of  view.  The  exanilnalions  of  the  stomach,  sputum,  feces. 
id  blood  are  exhaustively  treated.  In  the  chemical  examination  much 
is  directed  to  describing  methods  :  and  this  is  done  so  exactly  that  It 
will   be  possible  for  Ihe  clinician  to  work  according  to  these    directions.      This 


edition  n-ill  contain  all  the  new 

with  which  it  will  simultaneously  appe.^r, 


T  of  the  second  tlern 


1  editi 


Friedenwald  and  Ruhrah 
on  Diet 


Diet  in  Healtii  and  Disease.  \Sy  Julius  Frii;i>en\v.'»ld,  M,  1 
Clinical  Professor  of  Diseases  of  the  Stomach,  and  John  Rliiu 
M.  D.,  Clinical  Professor  of  Diseases  of  Children.  College  of  Physiciai 
and  Surgeons.  Baltimore.     Octavo  of  689  pages.     Cloth,  S4.00  net, 

JUST  ISSUED 

This  work  contains  a  complete  accounl  of  food-sluffs,  their  uses,  and  chemical" 
composition.      Dietetic   management  in  all  diseases  in  which  diet  plays  a  |iart  in 
treatment  is  carefully  considered.    The  leeding  of  infants  and  children,  of  patients 
before  and  after  anesthesia  and  surgical  operations,  and  the  latest  methods  q^ 
feeding  after  gastro- intestinal  operations  are  all  taken  up  in  detail.  ^^k 

Ceorje  Dock,  M.  D.  1^ 

frofia."  0/  Thtory  and  Pntclut  and  v/  Cliniial  MidKiitt.    Unvrrtily  b/  MrditfiH.    ^B 

■Mtble. 


cciatly  glad  (c 


It  you  huTe  prepared  the  m 


d 
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RoUeston  on  the  Liver 


Diseases   of    the   Liver,   Gall-bladder,   and    Bile-ducts.     By   H. 

D.  RoLLESTON,  M.  D.  (Cantab),  F.  R.  C.  P.,  Physician  to  St.  George's 
Hospital,  London,  Enj^land.  Octavo  volume  of  794  pages,  fully  illus- 
trated, including  a  number  in  colors.     Cloth,  56.00  net. 

ENTIRELY   NCW-RECENTLY  ISSUED 

This  work  covers  the  entire  field  of  diseases  of  the  liver,  and  is  the  most 
vohiminous  work  on  this  subject  in  English.  Dr.  Rolleston  has  for  many  years 
past  devoted  his  time  exclusively  to  diseases  of  the  dij^estive  organs,  and  any- 
thing from  his  pen,  therefore,  is  authoritative  and  practical.  Special  attention  is 
given  to  pathology  and  treatment,  the  former  being  profusely  illustrated. 

Medical  Record,  New  York 

"  rile'  in<>>^t  extensive  tn-ati^e  on  disca^^es  of  the  liver  yet  published  in  English.  ...  It  re- 
flects an  unu>iK\l  tlcgroc  of  trxptMJencc  in  a  difficult  but  highly  important  branch  of  study." 


Boston's 
Clinical  Diagnosis 


Clinical   Diagnosis.     By  L.  Napoleon  Boston,  M.  D.,  Associate  in 

Medicine  and  Director  of  tlie  Clinical  Laboratories,  IMedico-Chinirgi- 
cal  College,  Philadelphia.  Octavo  of  570  pages,  with  325  illustrations, 
many  in  colors.     Cloth,  S4.00  net. 

JUST  ISSUED— NEW  <2d)  EDITION 
TWO     EDITIONS     IN    ONE     YEAR 

Dr.  Boston  here  presents  a  practical  manual  of  the  clinical  and  laboratory 
examinations  which  furnish  a  ;4iiicle  to  correct  diagnosis,  ^ivin^  only  such  methods, 
however,  which  can  be  carried  out  by  the  busy  practitioner  in  his  office  as  well 
as  bv  the  student  in  the  laboratory.  In  this  new  second  edition  the  entire  work 
has  been  carefully  and  thoroughly  revised,  incorporating  all  the  newest  advances. 

Boston  Medical  and  Surgical  Journal 

"  He  has  produced  a  l><)ok  which  may  be  regarded  eminently  as  a  practical  and  service- 
able guide.  .  .  .  The  illustrations  are  both  numerous  and  good." 


GET 
THE  BEST 


MATERIA    MEDK'A. 


American 


THE  NEW 
STANDARD 


Illustrated    Dictionary 

Third  Revised  Edition— Recently  Issued 


I 


The  American  Illustrated  Medical  Dictionary.  A  new  and  com- 
plete dictionary  of  the  terms  used  in  Medicine,  Surgery-.  Dentistry, 
Pharmacy,  Chemistry, and  l<indred  branches;  with  over  lOO  new  and 
elaborate  tables  and  many  handsome  illustrations.  By  W.  A.  Newman 
Borland,  M.  D.,  Editor  of  "The  American  Pocket  Medical  Dictioi 
ary."  Lai^e  octavo,  nearly  Soo  pages,  bound  in  full  flexible  leather. 
Price,  84.50  net;  with  thumb  index,  SS-oo  net. 


A 


I  Amount  of  Matter  in  s  Minlmuin  Space,  and  a 
Poiiible  Coit 


the  Lowell    . 


THREE  EDITIONS  IN  THREE  YEARS— WITH  ISOO  NEW  TERMS 

to  the  special  features  that  distin^ 


The  immediate  success  of  this  ivorl 
guish  it  from  other  books  of  its  kind.  It  gives  a 
mum  space  and  at  the  lowest  possible  cost.  Though  it  is  practically  unabridged, 
yet  by  the  use  of  thin  bible  paper  and  flexible  morocco  binding  it  is  only  iij' 
inches  thick.  The  result  is  a  truly  luxurious  specimen  of  book-making.  In  tbi&.J 
new  edition  the  hook  has  been  ihorou);hly  revised,  and  upward  of  Afteen  hiindre^J 
new  terms  that  have  appeared  In  recent  medical  hleraiure  have  licen  added,  thuvfl 
bringing  the  book  absolutely  up  to  date.  The  book  contains  hundreds  of  tennsfl 
not  to  be  found  in  any  other  dictionary,  over  loo  original  tables,  and  many  haiuUfl 
some  illustrations,  a  number  in  colors. 


PERSONAL    OPINIONS 


Howwd  A.  Kdly,  M.  D., 

Pnfitsorof  GyHicoygy.  phns  Hr-pku-i  Vmvrniiy .  Bailim 
"  Dr.  Dorlanrt  ?  diclinnary  is  .idminililf.     It  ii  so  well  go" 


I 


Noei 


n  found 


RcMwell  Pwlc  M.  D.. 

Pnfinor  of  Pri'tiplfs  and  PricH 
Buffalo. 

"  \  Diml  acknowledge  mv  aslonishn 
tivelv  SDiill  space.  1  find  nQIhing  to  < 
finding  some  of  the  new  words  which  iii 


ef  SMrgtry  and  0/  dmienl  Sttrgtry,  Univtriily  if  1 


s..n.\7>/:/is'  /uh'A's  o.v 


Stevens'  Materia  Medica 
and  Therapeutics 


A  Text-Book  of  Modern  Materia  Medica  and  Therapeutics.     By 

A.  A.  Stevens,  A.  M.,  M.  D..  Lecturer  on  Physical  Diagnosis  in  the 
University  of  Pennsylvania.  Handsome  octavo  volume  of  663  pages. 
Cloth,  ^63.50  n(it. 


RECENTLY  ISSUED— THIRD  EDITION.  REWRITTEN  AND  CNI 


NLARGE^^H 

sciences  that 


-Since  the  appearance  uf  the  last  edition  of  this  book  such  rapid  a 
have  been  made  in  Materia  Medica,  Therapeutics,  and  the  alhed  s 
the  author  felt  it  imperative  to  rewrite  ihe  work  entirely.  .All  the  newer  rniie- 
dies  that  have  won  approval  by  recognlied  authorities  have  been  incorporated, 
and  their  therapetitic  properties  fully  discussed,  thus  hringing  the  book  absolutely 
down  to  date.  The  work  includes  the  following  sections  :  Physiologic  Action  of 
Drugs  ;  Drags  ;  Retnedial  Measures  other  than  Drtigs  ;  Applied  Therapeutics  : 
Incompatibility  in  Prescriptions  :  Table  of  Doses ;  Index  of  Drugs  ;  and  Index 
of  Diseases  ;  the  treatment  being  elucidated  by  more  than  two  hundred  formuUe. 


OPINIONS  OF  THE   MEDICAL   PRESS 


Uiiivenlt]r  Medici  Maguine 

■Tlie  author  has  fjiiMully  pre! 


Btbtol  Madko-CUnir^c&l  Jouinal,  Briitol 

■■  Th«  wJdiliDn  to  the  numptnu?  Wi^rki  oii  ThErnpeu 


Monro's  Manual  of  Medicine 


Recently  luued 

MoKRn,  M.  A,,  M.  U.. 


Manual  of  Medicine.  By  Thomas  Kikk 
Fellow  of.  and  Examiner  to,  the  Faculty  of  I'hyskians  and  Surgeons, 
England  ;  r,las(,'ow  Physician  to  Glasgow  Royal  Infirmary,  Glasgow,  etc 
Octavo  volume  of  901  pages,  illustrated.      Cloth,  $5.00  neL 


THE  PRACTICE   OF  MEDICIXE. 


»  Hatcher  and  Sollmann's 
Materia  Medica 

A  Text-Book  of  Materia  Medica  :  including  Laboratory  Exercisea  I 
in  the  Histologic  and  Chemic  Examination  of  Drugs.  By  Rolert  A.  ' 
Hatchek.  Ph.  G.,  M.  D..  of  Cornell  University  Medical  School,  New  I 
York  City;  and  Torald  Sollmann.  M.D,.  of  the  Western  Reserve  Uni-  1 
versity,  Cleveland,  Ohio.    1 2mo  of  41 1  pages.    Flex.  leather,  g2.oo  net. 


RECENTLY   ISSUED— A  NEW  WORK 

practic.il  leM-bnok,  treating  ihc  subject  by  acHial  experimental   | 


This  work  i 
demonstrations. 
Journal  of  the  AnericiLii  M«iUc»l  AMedkfian. 

■Til..-  hook  is  well  v,riH.-ti,  ihL-  tlas-^iftcjirlon-.  a 
ai  a  practical  Huide  m  the  l.ibnraiory  slii.i>-  t-f  mati 


£ichhorst's  Practice 

A  Text-Book  of  the  Practice  of  Medicine.  By  Dr.  Hermanh- 
EicuHORST,  University  cX  Zuricli.  Translated  and  edited  by  Augus-  ] 
Tus  A.  EsHNER,  M.D.,  Professor  of  Clinical  Medicine,  Philadelphia  I 
Polyclinic.  Two  octavos  of  600  pages  each,  with  over  150  illustra-- 
tions,     Per  set:  Cloth,  S6.03  net;  Sheep  or  Half  Morocco,  S7.50  net 

Bulletin  of  Johni  Hopkint  Hotpitftl 

■■  Thi^   hook  is  an  r«L-ellrnt  one  of  iH  kind,      lis  eomplEleneu.  yel  l.rtvilv    the  clinical 
melhods.  the  excellent    parngr.iphs    on    tieiiiTncnl    and  wiitering-pbcu,   will    mntr    ii    vety 


Bridge  on  Tuberculosis 

Tuberculosis.     By  NiiRMAN  Bridge.  A.  M.,  M,  D.,  Emeritus  Pro- 
fessor of  Medicine  in   Rush    Medical   College,  in  affiliation  with   the  1 
University   of   Chicago,        i2mo   of    302    pages,    illtjstrated      Cloth,  ] 
Si.jO  net. 

Medical  Newi.  New  York 

"  Thoroughly  Tepresenlalive  of  our  ptacticsl  methods  of  diagnt 
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Thornton's  Dose-Book 

Dose-Book  and  Manual  of  Prescription-Writing.  By  E.  Q.  Thorn- 
ton, M.  D.,  Assistant  Professor  of  Materia  Medica,  Jefferson  Medical 
College,  Phila.  Post-octavo,  362  pages,  illustrated.  Flexible  Leather, 
$2.00  net. 

Second  Edition,  Revised  and  Enlarged 


In  the  new  edition  of  this  work,  intended  for  the  student  and  practitioner, 
additions  have  been  made  to  the  chapters  on  '  •  Prescription -Writing ' '  and 
•  •  Incompatibilities, ' '  and  references  have  been  introduced  in  the  text  to  the 
newer  curative  sera,  organic  extracts,  synthetic  compounds,  and  vegetable  drugs. 
To  the  Appendix,  chapters  upon  Synonyms  and  Poisons  and  their  antidotes 
have  been  added,  thus  increasing  its  value  as  a  book  of  reference. 

C.  H.  MUler.  M.  D.. 

Professor  of  Pharmacology,  Northwestern  University  Medical  School,  Chicago, 

"  I  will  be  able  to  make  considerable  use  of  that  part  of  its  contents  relating  to  the  correct 
terminology  as  used  in  prescription-writing,  and  it  will  afford  me  much  pleasure  to  recommend 
the  book  to  my  classes,  who  often  fail  to  find  this  information  in  their  other  text-books." 

Barton  and  Wells'  Thesaurus 

A  Tliesaurus  of  Medical  Words  and  Plirases.  By  Wilfred  M. 
BarTOX,  M.  D.,  Assistant  to  Professor  of  Materia  Medica  and  Thera- 
peutics, Geori^ctown  University,  Washington,  D.  C.  ;  and  WALTER  A. 
WelLvS,  M.  D.,  Demonstrator  of  Lar\'ngolog>',  Georgetown  University, 
Washington,  D.  C.  i2mo  of  534  pages.  Flexible  leather,  $2.50  net; 
with  thumb  index,  $3.00  net. 

"  We  can   casilv  ^cc  the  value  of  such  a  l)Ook,   and  can  certainly  recommend  it  to  our 
readers." — HosioN  Mkdk  Al.  AND  Sirgkal  Joi'RNAi.. 


Mathews'  How  to  Succeed  in  Practice 

How  to  Succeed  in  tlie  Practice  of  Medicine.  By  Joseph  M. 
Mathkws,  M.  D.,  LL.D.,  President  American  Medical  Association, 
i898-'99.      i2mo  of  215  pages,  illustrated.     Cloth,  $1.50  net. 

Jelliffe*s  Pharmacognosy  Recently  issued 

An  Introduction  to  Pharmacognosy.  \\\  Smith  Ely  Jelliffe.  Ph.  D., 
.M.  I).,  Professor  of  Pharmacognosy  and  Instructor  in  Materia  Medica  and 
Therapeutics  in  Colum])ia  I'nivcrsity  (College  of  l^hysicians  and  Surgeons). 
New  York.     Octavo  of  26$  pages,  illustrated.     Cloth.  S2.50  net. 


THE  PRACTICE   OF  MEDIC/.XE. 

Gould    and   Pyle's 
Curiosities  of  Medicine 


Anomalies  and  Curiosities  of  Medicine.     By  George  M.  GouLlj^ 
P^.  D.,  and  Walter   L.  Pvle,  M.  D.     An   encyclopedic  collection  i 

are  and  extraordinary  cases  and  of  the  most  striking  instances  of 
■abnormality  in  atl  branches  of  Medicine  and  Surgerj',  derived  from  an 
■txliaustive  research  of  medical  literature  from  its  origin  to  the  present 
\  day,  abstracted,  classified,  annotated,  and  indexed.  Handsome  octa^ 
[  volume  of  968  pages,  295  engravings,  and  12  fuil-pagc  plates. 

Popular  Edition  :  Cloth,  I3.00  net :  Sheep  or  Half  Morocco,  I4.00  net 

As  a  complete  and  aulhorilatii-e  Book  of  Reference  this  work  mil  be  of  value 

Dt  only  to  members   of  the   medical  profession,  but  to  all  persons  interested  in 

I  general  scientific,  sociologic.  nnd  medicolegal  topics ;  in  fact,  the  absence  of  any 

mplele  work  upun  the  subject  makes  this  volume  one  of  the  most  important 

t  literary  innovations  of  the  day. 

The  Lnncet.  London  ^| 


of 
an 


Saunders'  Pocket  Pormulary 

JutI  luued— New  (7th)  Edition— With  460  New  ForTnulai 


Saunders'  Pocket  Medical  Formulary.  By  Wri.Li.'VM  M.  Poft^EU" 
M.  Lj..  author  of  "  Essentials  of  Diseases  of  Children  ":  Member  of 
Philadelphia  Pathological  Society.  Containing  1831  formulas  from  the 
best-known  authorities.  With  an  Appendix  containing  Posological 
Table,  Formulas  ajid  Doses  for  1  lypoderniic  Medication,  Poisons  and 
their  Antidotes,  Diameters  of  the  Female  Pelvis  and  Fetal  Head, 
Obstetrical  Table,  Diet-list,  Materials  and  Drugs  used  in  Antiseptic 
Surgery,  Treatment  of  Asphyxia  from  Drowning,  Surgical  Remem- 
brancer, Tables  of  Incompatibles,  Eruptive  Fevers,  etc.,  etc.  In  flex- 
ible morocco,  with  side  index,  wallet,  and  flap.  S1.7S  net. 
Johni  Hopkin*  Hoipital  Bulletin 


It  poulhl". 


S.-ll\VD£ffS'    SOOh'S    0.\ 


Sollmann's  Pharmacology 

Including  Therapeutics,  Materia  Medica.  Pharmacy. 
Prescription-writing,  Toxicology,  etc. 


A  Text-Book  of    Pharmacology.     By  Torald  Sollmann.  Mn 
(Assistant   Professor   of  Pharmacology  and   Materia    Medica,  Me( 

Department  of  Western  Reserve  University,  Cleveland,  Ohio.     Ha( 
Isome  octavo  volume  of  S94  pages,  fully  illustrated.*   Cloth,  S3-7S  ' 

A  NEW  WORK-RECENTLY  ISSUED 


This  work  aims  to  furnish  a  scientific 

lion  of  dmys,  as  well  as  iheir  derivalioi 

author  bases  the  study  of  therapeutics  01 

and  properties  of  drugs,  and  thus  brings  ■ 

r  pharmacology  and  practical  medicine, 

'   J,  r.  rotherlndhun,  M.  D. 

Pro/.  !•/  Tlur.ipciilics  .ltd  Theory  .iml  Prtcli 


n  and  delinitc  conception  v&\ 
,  composition,  strength,  and  dose. 
a  systematic  knowledge  of  the  nature 
ut  forcibly  the  intimate  relation  between 


Butler's   Materia   Medica 

Therapeutics,  and  Pharmacolog^yJ 


A  Text-Book  of  Materia  Medica,  Therapeutics,  and  Pharmacolo]     _ 

By  George  F.  Butlek,  Ph.  G.,  M.  D.,  late  Prof,  of  Materia  Medica  and 
of  Chnical  Medicine,  College  of  Physicians  and  Surgeons,  Chicago, 
Octavo.  896  pages,  illustrated.  Cloth,  S4.00  net;  Sheep  or  Half  Morocco, 
^5,00  not. 

FOURTH    EDITION.  REVISED   AND   ENLARGED 


In  this  new  edition  the  chapters  on  Organo-iherapy,  Serum-therapy,  and  cog- 
nate subjects  have  been  enlarged  and  carefully  revised.  An  important  addition 
is  the  chapter  devoted  10  the  newer  theories  of  electrolytic  dissociation  and  its 
relation  Ir-  the  topic  of  pharmacotherapy. 

Medical  Record.  New  York 

■  Nothing  hiii  bien  omiiwd  by  Ihe  author  which,  in  hii  judgment,  woald  »dd  to  the  com- 
tpielenw*  of  the  text,  and  the  stuileni  or  general  reader  is  given  the  bsnifit  of  bust  advices 
Voting  upon  Ifie  value  of  drugs  and  temtdies  consider*  J,  ' 


PHACTICE.   MATERIA    MEDIC  A.   EL. 


"S 


I  The  Americ&n  Pocket  Medical  Dictionary.  4^1  Cd.  Recently  luued 

The  American  Pocket  M»niCAL  L>i(-riONAii¥.  EdiiedbvW.  A.  Nf.wma\-  Dim- 
L*ND.  M.  D.,  AMiiUnI  Obstelrician  to  ihe  Hospital  of  Ihe  Uaivenity  of  Pennsylvi^iii*. 
Cootiiiiing  the  proDunciation  and  definilion  of  the  principal  wordi  osed  in  medicine 
nod  Icindred  9cti-ima,  with  64  eilensite  UbUs.  Fleiiible  teathec,  wiib  gold  edges, 
ll.oo  net ;  with  thumb  index.  I1.15  net. 

'■  I  on  ncommind  il  10  001  .ludwii.  wiihuui  raerYt.-— J.  M.  RslUnd,  M.  D.,  Dian  if  Ikt 
Jrffman  itiHical  C^llr[r.  Philidolphla. 

I  Vierordt't  Medical  Diagnosis.     Fourdi  edition.  RsviMd 

Mkdical  Diagnosis.  By  Ds.  1  ^swAl-I.  V.ekokut,  Profe«,ot  of  Medicine.  Uoiver- 
sitj  of  Heidtlberg.  TranilartJ  froiD  Ihe  fiftli  enlarged  German  edition  by  I'RASCIs 
H.  Stuart,  A.  M.,  M.  D.  Oeia*o,  603  page*.  104  wood  tuts.  Cloifa,  ^.00  net; 
Sheep  or  Hulf  Morocco,  <5.oo  net. 


I.  "-P.  Minot,  11 .  D 


f"/Jvv™tV  J 


Harvard  Univtrnti. 

^Cohen  and  Eshner's  Dtagnoiis.    SMond  Rnfami 

Essentials  of  Diac.nosis.     By  S.  Solis-Cohen,  M.  D..  Senior  Asastant  ProfB 
in  Clinical   Medicine.  JefTerioo  Medical  College,  Philn.  ;   and  A.  A.  E^HNER.  M. 
ProteMor  of  Clinical  Weilieiiie.  PhiUdrlphia  Polyclinic.     Post.octavo,  38a  pages ;  SS 
illuslrnlions.      Clolb,  Si.ex)  net.     /«  Saunders'  QHtsticn-Cfrnptmi  Seriti. 

Mtik^l^HHtit."  """""'  "    ™  J"''  ""*    "  "  °  ""■         ""■«"     •"'■■»'  VI  ' 

_  Recently  Itiued 

rMorris'  Materia  Medica  and  Therapeutics.    Sxth  Revbed  Edition 

EssENTlAUi  OF  Materia  Mkdica,  Therapeutics,  and  rRrsciiiiTit>s-\VRuiM;. 
Bv  Henry  Morris,  M.  D.,  late  Iieraonsirstor  of  'nierapeutits.  JefTenan  Medical 
College.  Phila.  Post-octavo,  J50  paees.  Clorli.  Jl.oo  net.  In  SaMndtn-  Q 
CamftHA  Serin. 


I'Wlliains*  Practice  of  Medicine 

Essentials  ov  tmh  Practice  iir  Medicine.  By 
Fonnerlv  Instrucliir  in  Medicme  and  lecturer  on  Hvgici 
Tutor  in  Thempenlics,  C.-.lumbia  L-niversJtv,  N.  V.  '\2m 
In  SaunJcrs-  Qncstion-Ci^mpftiJ  SrTUi.     Double  numl-er. 

[■  Stoney's  Materia  Medtca  for  Nurses 


Taining  Scliool  lor  Nuraei  nl  the  C.iniey  lloipiul.  South    Bout 

amo  volume  of  300  pages.    Cloth,  £1.50  nci. 

"  It  CDOIalnt  aboui  avcrylhiDP  thai  a  ntuwr  oajtbl  I0  know  in  rccanl  Lu 
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\V,  R.   Williams.  M.D, 

■,  Cornell   Universiiv;  and 
of  451  pagei,  illuiltited. 
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<."—Jnrmal  -/  Ik, 


Grafitrom'i  Mechano-therapy 
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i6  SAUNDERS'    BOOKS  ON  PRACTICE,  Etc, 

Jakob  and  Eshner's  Internal  Medicine  and  Diagnosis 

Atlas  and  Epitome  of  Internal  Medicine  and  Clinical  Diagnosis.  By  Dr. 
Chr.  Jakob,  of  Erlangen.  Edited,  with  additions,  by  A.  A.  Eshner,  M.  D.,  Pro- 
fessor of  Clinical  Medicine,  Philadelphia  Polyclinic.  With  182  colored  figures  on 
68  plates,  64  text-illustrations,  259  pages  of  text.  Cloth,  ^3.00  net.  In  Saunders^ 
Hand' Atlas  Series. 

**  Can  be  recommended  unhesitatingly  to  the  practicing  physician  no  less  than  to  the  student." — 
Bulietin  0/ Johm  Hopkins  Hospital. 

Lockwood's  Practice  of  Medicine.  Re^?^dS^ed 

A  Manual  of  thk  Practice  of  Medicine.  By  Geo.  Roe  LocKWtn^n,  M.  D., 
Attending  Physician  to  the  Bellevue  Hospital,  New  York  City.  Octavo,  847  pages, 
with  79  illustrations  in  the  text  and  22  full-page  plates.     Cloth,  ^4.00  net. 

**  A  work  of  positive  merit,  and  one  which  we  gladly  welcome." — AVw  York  Altdi^al  Journal. 

Satin^er  and  Kalteyer's  Modern  Medicine 

Modern  Medicine.  By  Julius  L.  Salinc.er,  M.  D.,  late  Ass't  Prof,  of  Clinical 
Me<iicinc,  Jefferson  Medical  College;  and  F.  J.  Kalteyer,  M.D.,  Demonstrator  of 
Clinical  Medicine,  Jefferson  Medical  College.  Handsome  octavo,  801  pages,  illus- 
trated.    Cloth,  34.00  net. 

"  I  have  carefully  examined  the  book,  and  find  it  to  be  thoroughly  trustworthy  in  all  respects  and  a 
valuable  text-book  f«.»r  the  medical  student." — Sam'l  O.  L.  Potter,  Formtriy  Pro/esscr  oj  Vrincipits 
and  Practice  of  Medicine,  Cooper  Medical  Coitege,  >an  Francisco. 

Keatin^'s  Life  Insurance 

How  TO  Kxamine  for  Life  Insurance.  Hv  the  late  John  M.  Keating,  M.  D.. 
Ex- President  of  the  Association  of  Life  Insurance  Medical  Directors.  Royal  octaTo, 
211  pages.     With  numerous  illustrations.      Cloth,  $2.00  net. 

"  This  is  by  far  the  most  useful  b(.>ok  which  has  yet  appeared  on  insurance  examination." — Aftdicai 
N*u>s. 

Corwin's  Physical  Diagnosis.    Third  Ediiioii,  Revised 


ESSKNTIAI.S  OF  Physical  Diagnosis  of  the  Thi»rax.  By  A.  M.  Corwin,  A.  M., 
M.  D.,  Professor  of  Physical  l)iagnosis.  College  of  Physicians  and  Surgeons,  Chicago. 
220  pages,  illustrated.     Cloth,  flexible  covers,  $1.25  net. 

*'  A  most  excellent  little  work.  It  arranges  orderly  and  in  sequence  the  various  objective  phenomena 
to  logical  solution  of  a  careful  diagnosis."— yi»i»r>i,i/  0/  Sertums  and  Mental  Distases. 

American  Text-Book  of  Theory  and  Practice 

American  Text-Book  of  the  Thf.ory  and  Practice  of  Medicine.  Edited 
by  the  late  William  Pefpek,  M.  D.,  LL.  I)..  Professor  of  the  Theory-  and  Practice 
of  Medicine  and  of  Clinical  Medicine,  University  of  Penna.  Two  handsome  imperial 
octavos  of  about  looo  pages  each.  Illustrated.  Per  volume  :  Cloth,  JI5.00  net ;  Sheep 
or  Half  Morocco,  30.00  net. 

"  I  am  quite  sure  it  will  command  iuelf  both  to  practitioners  and  students  of  medicine,  and  becooae 
one  of  our  most  popular  text-books."— Alfred  Loomia,  M.  D.,  LL.  D.,  Vro/essor  0/  Pathology  and 
Practice  of  Medicine,  University  0/  the  City  0/  ^tw   York. 

Stevens*  Practice  of  Medicine.    New  (7th)  Edition— jmt  issued 

A  Manual  <if  thk  Practick  r>F  Mkdicine.     BvA.  A.  Stfvens.  A.  M.,  M.  ]>.. 

Profe<>ior  of  Pathology.  Woman's    Medical  C<^llege,    Phil.i.  .*^pecially  intended    for 

"itiidfiits  prcparintr  for  ^'raduafion  and  hi)spital  examination-i.  Pnst-octavo.  55(>  pages; 
illii>trate<l.      KleviMe  It-alher. 

"An  excellent  rinubMiiation  of  the  c»»sentials  of  nu'dii:.'\I  practire  fur  the  student,  and  m.iy  be  found 
also  an  excellent  roinin<ler  for  the  busy  physician." — BuffAl-^  Mtdical  Journal. 
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